Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



n 

A SERIES OF •-^75 



METRIC TABLES, 



IK WHICH THB 



BEITISH STAm)AED MEASUEES AND WEIGHTS 



ABE COMFAREB WITH ; 



• 



THOSE OF THE METEIO SYSTEM 



AT PRESENT IN USE ON THE CONTINENT. 



BT 



CHARLES HUTTON gOWLING, 

CITIL ENOUnSEB. 



THIRD EDITION, CAREFULLY REVISED. 




(apto^Is 



LONDON : 
CROSBY LOOKWOOD AND SON, 

7, STATIONERS' HALL COURT, LUDQATE HILL. 

1891. 



« 4 

• t 
• * * 



c » 



loksok: 

BBADBURT, AOJOBW, A 00. UlCD., FftINTEIt8| WHITETRIABS. 



I 
I 






•V) 



^ 



PREFACE. 



The Metric System of Measures and Weights, owing to 
its extreme simplicity, the facilities afforded in calculations 
by its complete decimal character and consequent freedom 
from the labour of converting one denomination into another, 
has been adopted by most of the Continental nations and 
their colonies. 

Through various treaties of commerce between our country 
and the above nations, our trade and commerce with them 
are rapidly increasing ; a series of Tables therefore, for faci- 
litating the ready conversion of their Measures and Weights 
into those of the British Standard, and vice versd^ will render 
important service to all engaged with those countries in 
manufacturing, mechanical, or commercial transactions. 

These Tables were, in part, originally calculated for my 
** own use while professionally engaged on the Continent ; I 

have, however, been induced to extend them so as to form a 
complete collection, including all British legal denominations 
of measure and weight 

The Data for the Tables have been deduced with the 
greatest care from the primitive equivalents determined by 
the Commissioners appointed by the State to conduct expe- 
riments for the purpose; in every case a large number of 
decimals have been taken, in order that the results, when 
carried forward into a practical form, may be true to the 
last figure. The fractions of the lowest denominations givi'Oi 
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17 P&EFACE, 

in the Tables are decimal, and carried to three places or 
thousandths, as deemed sufficient for all practical purposes. 
I am indebted to G. B. Airy, Esq., F.RS., Astronomer 
Boyal for his kindness in having examined the fundamental 
numbers upon which the Tables have been calculated, and 
having certified to their correctness. Also to James Yates, 
Esq., F.RS., of Lauderdale House, Highgate, near London, 
Vice-President of the International Decimal Association, to 
whose valuable researches on the subject of metrology and 
exertions in favour of the Metric System, the promoters of 
the Bill for legalizing the use of the Metric System in 
England, may attribute its success in passing through the 

House of Commons. 

0. H. DOWLING. 

London, June, 1864. 



ADVERTISEMENT TO THE SECOND EDITION. 

« 

The Author of this work^ a peaceful Englishman^ never 
having borne arms^ and long resident in Faris^ having been 
arrested by the Germans in his attempt to quit that city^ during 
the siege in the winter of 1870-1^ was sent by themi as a Prisoner 
of War, to the Fortress of Stralsund in Fomerania, where he 
succumbed to the privations and exposure he suffered there, and 
on his compulsory journey thither ; therefore the revision of this 
edition, though performed by fully competent hands, is not the 
work of the lamented Mr. Dowling. 

London, Sept., 1872, 
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BKITISH IMPEEIAL STANDARD 
MEASURES AND WEIGHTS. 



The origin of the early standards of measure and weight in 
England^ not having been properly recorded, is extremely 
uncertain. They were probably introduced into this country 
from the Continent; and it appears, on reference to the his- 
tory of the measures and weights of foreign countries, that a 
portion of the ancient measures and weights of France, now 
disused in that country, are still retained in England, with very 
little variation either in value or in nomenclature. 

The money pound of the Anglo-Saxons, called by the various 
names of the moneyers', goldsmiths', and Tower pound, contained 
12 ounces of 450 grains each, or 5400 grains, and this pound 
was a pound sterling. The mark was f of a pound, tlie Anglo- 
Saxon shilling was ^ of an ounce, and the Anglo-Norman 
shilling -^otsi, pound. This pound continued to be in use for 
a long period after the Conquest. 

The French pound of Charlemagne,* consisting of 12 ounces, 
weighed 867 grammes 128 milligrammes, equivalent to 
5665*653 troy grains of our standard. The marc de monnayeurs 
or livre de marc, introduced into France by Philip I. to please 
the moneyers, was f of the pound of Charlemagne, and conse- 
quently weighed 3777*102 grains. The marc de Troyen was 
4013*183 grains, and the marc de Tours 3670*878 grains, the 
nearest approach to the English moneyers* mark, wliich weighed 
3600 grains. 

* Charlemagne Introduced into France a new system of weights and mea- 
sures, based upon standards received from Caliph Haroun Al Kaschid about 
the year 807. The weight was a pile caUed the Pile of Charlemagne, divided 
into 50 marks of f of a pound, and equal, therefore, to f + 50 -t- 12 = 400 
ounces. This pile weighed 12237 '6 grammes, and the weight of the ounce was 
80*594, and the pound 367*128 grammes. This is, no doubt, the origin of our 
Troy pound, equal to 373*242 grammes. The rottolo now used at Cairo weighs 
458 '44 grammes, very nearly equal to our avoirdupois pound of 453 *59 grammes. 
('TraitJ Historique des Poids et Mesures ;' par M. AuRUSte 6emy,y^rificateur- 
«n-chef des Folds et Mesures. Paris : Hachette et C*^. 1863.) 
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An aucient merchants* pounds containing 25 shillings^ or 15 
ounces^ and equal to 6750 grains^ appears to have been in use 
about the time of Edward I. This pound bears seme resem- 
blance to the Lille Pound of France, which weighed 43a*600 
grammes, or 6676 grains of our standard. Troy weight, in 
which the pennyweight consisted of 24 grains, and the pound 
of 5760, appears to have been first used about the time of 
Henry IV. It was so called from Troyes, a town of France, in 
the Department of Aube, as was also the French mare de 
Troyes. Troy weight was not legalized by statute till the Act 
12 Henry IV. c. 5 ; and in the reign of Henry VIII. the Tower 
or moneyers* pound was abolished, and the Troy weight adopted 
for general use. 

''The earliest mention of the term Avoirdupois occurs in a 
charter of 1 Feb. 1803, 81 Edward I., as applicable to com- 
modities, in which sense it is also used in the statute 27 Ed- 
ward III. stat. 2, c. 10, anno 1353. This statute enacts that 
there shall be but one weight, measure, and yard throughout the 
realm, 'et que liens et tut maner' de avoir du pois soient poises 
par balaunces.' The first statute that applies these words to 
describe a weight is the 24 Henry VIII. c. 3 (anno 1532). 
The words of this statute are as follows : — ' Beef, pork, mutton, 
and veal shall be sold by weight called Haver-du-jpoU. No 
person shall take for a pound of beef or pork above ob. (a 
halfpenny), nor for a pound of mutton or veal above ob. q. 
three farthings), and less in those countries where they be sold 
for less.' '' See Mr. Chisholm's Eeport to the Comptroller of 
the Exchequer in the Parliamentary Return, March 11, 1864. 

The earliest standard of length is said to have been the Saxon 
girth or gyrd, the circumference of the body; but Henry I., in 
1101, decreed that it should be the length of his own arm {ulna). 

The First Report of the Royal Commission of Weights and 
Measures mentions the earliest statutes for determining the 
standards. 

''In the reign of Henry III. (a.d. 1266), by the consent of 
the whole realm of England, the measure of our Lord the King 
was made, that is to say, that an English penny, called a sterling, 
round and without any clipping, shall weigh 82 wheatcoms in 
the midst of the ear; and 20 pence do make an ounce, and 
12 ounces a pound; and 8 pounds do make a gallon of wine, 
and 8 gallons of wine do make a London Bushel." . . . 

^* Another standard^ still less precise in its magnitude for the 
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immediate determination of standards^ is found in a statute of 
Edward 11. It is ordained that 3 barleycorns, round and dry, 
make an inch, 12 inches a foot, 8 feet a yard {ulnam), 5^ yards 
a perch, and 40 perches in length and 4 in breadth an acre/* 

*' In the reign of Henry VII. a new standard bushel seems to 
have been actually determined according to the method prescribed 
by the statute of Henry III. It was to contain 8 gallons, each 
of 8 pounds troy of wheat." . . . 

According to Mr. Chisholm's report this standard bushel is 
still in tlie Exchequer, and is perhaps the oldest standard in 
this country. 

During the reign of Queen Elizabeth several standards were 
constructed, and deposited in the Exchequer. These were au- 
thorized by £oyal Proclamation, and not by any statute. 

By the Act 5 Anne, c. 27, s. 17 (1707), the standard wine 
gallon, the contents of which had been deemed uncertain, was 
declared te contain 281 cubic inches; 63 gallons were te consti- 
tute a hogshead, 126 gallons a butt or pipe, and 262 gallons 
a tun of wine. This gallon was aboHshed by 6 Geo. IV. c. 74. 
The coal Bushel standard of Act 4 Geo. II. was abolished in 
1826 by Act 6 Geo. IV. c. 74, in turn set aside by Acts 
6 & 6 Will. rV. c. 63, which, while they abolished heaped 
measure, enacted that coal should be sold by weight, and not 
by measure. 

In 1768 a select Committee of the House of Commons, of 
which Lord Carysfort was Chairman, was appointed to inquire 
into the original standards of weights and measures. Two reports 
were successively presented to the House on the 26th May, 1768, 
and on 11th April, 1769. The Committee advised, among other 
recommendations, the construction of a new standard yard, a new 
troy pound, and a standard measure of capacity, containing a 
certain number of cubical inches. Accordingly two brass stan- 
dards were constructed, by order of the Committee, from the 
brass rod in the possession of the Boyal Society, which had 
been most accurately adjusted by several members of the Society, 
including Mr. Graham. These were made by Mr. Bird, after the 
plan of Mr. Harris, Master of the Mint, and one was recom- 
mended by the Committee to be made by law the proper standard 
yard. The Committee also recommending the construction of a 
troy pound, three were made by Mr. Bird, and one was deposited 
with the Clerk of the House of Commons. On the 21st May, 
1 760, the new standards were finally delivered by Lord Carysfort's 
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Committee to the House of Commons^ and they delivered stan- 
dard troy weights 1 to 32 lb. troy, two copies of each, and a 
standard measure of a yard made by Mr. Bird, and examined by 
Mr. Harris. These standards were ordered to be locked up by 
the Clerk of the House by Order of the House of 22nd May, 
1760. In 1814 a Committee of the House of Commons was 
appointed to inquire into the original standards of weights and 
measures, and three witnesses were examined. Professor Playfair, 
Dr. Hyde Wollaston, Secretary to the Eoyal Society, and Mr. 
Warner. Their evidence expressed an opinion that the best 
standard of measure was the pendulum vibrating in a given time 
and place, that the unit of weight should be determined by a 
stated number of cubic inches of distilled water at a given 
temperature, and that the unit of capacity should be a vessel 
containing a certain weight of distilled water. No enactment 
having followed these propositions, in 1816 a Boyal Commission 
was appointed by the Prince Eegent, in consequence of an 
address from the House of Lords. The Commissioners, who 
were selected from the Eoyal Society, were Sir Joseph Banks, 
Sir George Clerk, Bart., M.P., Davies Gilbert, M.P., William 
Hyde Wollastoii, M.D., Thomas Young, M.D., and Captain 
Henry Katcr. In 1819 the Commission made their first report. 
The second report, dated iSth Sept., 1820, proposes that the 
Parliamentary standard yard made by Mr. Bird in 1760 be 
henceforward considered as the legal standard of the British 
empire, and " that it be declared that the length of the pendulum 
vibrating seconds, in a vacuum on the level of the sea in London, 
is 39-13929 inches, and that of the French metre 39'37079 
inches, the English standards being employed at 62® Fahrenheit. 
The third report of the Commissioners, dated 3lst March, deter- 
mines the standard of weight as the previous report had fixed the 
standard of length. They recommended that " the Parliamen- 
tary standard troy pound, according to the two-pound weight, 
made in 1768, remain unaltered, and that 7000 grains be de- 
clared to constitute an avoirdupois pound." In 1824 the Act 
6 Geo. IV. c. 74, founded upon the reports of the Commission, 
passed both Houses of Parliament without opposition. This Act 
declares the standards to have been — 

1. Standard of Length. — "The straight line or distance 
between the centres of the two points in the gold studs in the 
straight brass rod now in the custody of the Clerk of the House 
of Commons, whereon the words and figures ' Standard Yard, 
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1760/ are engraved, the brass being at the temperature of 62** 
Fahrenheit, to be denominated the * Imperial Standard Yard/ '^ 

2. Standard of Weight. — "The standard brass weight of one 
pound troj, made in the year 1758, now in the custody of the 
Clerk of the House of Commons, to be denominated the ' Imperial 
Standard Troy Pound/ '* All other weights and measures were 
to be derived from these standards. 

3. Standard of Capacity.— The standard Gallon, ''containing 
10 lb. avoirdupois, the weight of distilled water weighed in air 
at the temperature of GE"* Fahrenheit, the barometer being at 
80 inches/' By the report of the Soyal Commissioners, the 
weight of a cubic inch of water at 62^ Fahrenheit is 252*458 
grains. Therefore the number of cubic inches in a gallon is 
277-27884357. 

The Exchequer standards are due to the extreme accuracy of 
the talented and indefatigable Captain Kater, by whom, at the 
request of the Lords of the Treasury, their construction was 
superintended. The reader is referred, for much valuable infor- 
mation, to Captain Kater's account of the construction and veri- 
fication of these standards, published in the 'Philosophical 
Transactions/ 1825.* 

On the 16th of October, 1834, the standard yard of 1760 and 
the troy pound of 1758, declared by Act 5 Geo. IV. c. 74, to be 
the only original and genuine standards, and from which all 
other standards were derived, were destroyed by a fire which 
consumed both Houses of Parliament. 

On the 11th May, 1838, the following Commissioners were 
appointed by the Treasury to consider steps for the restoration 
of the lost Parliamentary standards of weight and measure : — 
Professor Airy, Astronomer Boyal ; P. Baily, Esq., V.P.R.S. & 
R.A.S. ; J. E. D. Bethune, Esq. ; David Gilbert, Esq., V.P.R.S.; 
J. G. S. Lefevre, Esq. ; J. W. Lubbock, V.P.R.S. ; B«v. George 
Peacock, D.D., F.R.S., Dean of Ely, and Lowdian Professor of 
Astronomy ; Bev. K. Sheepshanks, P.K.S. and F.K.A.S. ; and 
Sir. J. F. H. Herschel. 

Their Eeport, dated 21st December, 1841, contains many 
important recommendations, and the appendix affords much 
valuable information on all subjects connected with weights and 
measures both in this and in foreign countries. The Com- 

* Captain Eater ascertained that the length of the platinum standard m^tre, 
sent by the Academy of Sciences in 1816 to the Royal Society, was 89*87079 
inches of Sir Georae Shuckburgh's standard, which he considered T)erfectly 
identical with BircTs Parliamentary standard (now lost). 
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missioners decided that no alteration be made in definition of the 
standard yard and pound described in the Act 5 Geo. IV. ; that 
no change be made in the values of the primary units of weights 
and measures of this kingdom^ or in the meaning of the names 
by which they are commonly denoted ; that the Parliamentary 
standard of length be one yard, there appearing no sufficient 
reason for departing from the length hitherto adopted for the 
standard; that the avoirdupois pound be adopted as the Parlia- 
mentary standard of weight, the avoirdupois pound being in- 
variably and generally used, and the troy pound being wholly 
unknown to the great mass of the British population, and com- 
paratively useless ; * that no standard of capacity be constructed, 
the gallon being defined as 10 lbs. of water. Among other 
proposals, the Commissioners recommended a decimal coinage, 
and the introduction of a modified decimal scale of weights and 
measures. Of the latter recommendations only one has been 
carried into effect, by the establishment of bullion standards as 
decimal parts and multiples of the troy ounce legalized by the 
Act. 16 & 17 Vict. c. 29. 

The construction of the new Parliamentary standards of length 
and weight was superintended by a Committee appointed by the 
Treasury. To the list of Eoyal Commissioners the following 
names were added : — the Marquis of Northampton, P.R.S., Lord 
Wrottesley, and Professor Miller.t In 1851, on the death of the 
Marquis of Northampton, the Earl Sosse succeeded him on the 
Committee. The following decisions, made by the Committee, 
were carried out during the construction of the standard: — A line 
standard, or a bar on which the measure of length was defined as 
the distance between two marks, was preferred to an end standard, 

* When the Standard Troy Pound was about to be constructed by Bird, 
eighty- three years previously to the Report of the Commissioners, Mr. Harris, 
the Master of the Mint, gave the preference to the Troy pound as a standard 
of weight, stating, among other reasons, that it was the best known to the law 
and to the rest of the world, and that the Avoirdupois weight is of doubtful 
authority. The Troy pound has now almost wholly disappeared from use : in 
the late edition of the 'British Pharmacopoeia,* published in the early part of 
this year, the Apothecaries' or Troy pound is abolished, and the Avoirdupois 
pound substituted. This change had been already effected some years pre- 
viously in the Dublin Pharmacopoeia. Bullion and precious metals are now 
measured by the Troy ounce, either divided into pennyweights and grains, or 
into decimal parts, as legalized by 16 & 17 Vict. c. 29. 

f The standard of length was constructed under the direction of Mr. Bailey, 
and, after his decease, Mr. Sheepshanks ; the standard pound was superin- 
tended by Professor W. H. Miller. For detailed accounts of these couKtruc- 
tions, see the paper by the Astronomer-Boyal in Phil. Trans. 1867, for the 
standard of length, and that by Professor Miller in Phil. Trans. 1856, for the 
standard of weight. 
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in whicli the measure would be the whole length of the bar; the 
material of the bar to be gun-metal, consisting of copper, 16 
parts, tin, 2^ and zinc, 1 ; the form of the bar was decided to be 
a square rod, 38 inches long, on which two fine lines transverse 
to the axis of the bar, marked on two small gold plugs, defined 
the length of the standard measure ; no scales were used in the 
preparation of the new standards, lexcept those which had been 
actually compared with the lost standard itself. The scales 
referred to for the exact measure were the Boyal Societ/s 
brass scale No. 46 and the t3-feet iron bars of the Ordnance 
Survey. The Committee adopted platinum as the material 
for the standard weight of 7000 grains, or the avoirdupois 
pound, which was constructed of cylindrical form, 1*35 inch in 
height, and 1*15 inch in diameter. 

The Imperial standards of length and weight having been duly 
prepared and adjusted, according to the recommendations of the 
Committee, were deposited as follows : — ^the Parliamentary standard 
yard and pound at the Exchequer; and the four Parliamentary 
copies of each at the Eoyal Mint, the Royal Society, the Boyal 
Observatory, and the New Palace of Westminster.* 

The necessity for a distinct department of standard weights 
and measures having been long felt, in 1866, an Act, 29 and 30 
Vict. c. 82, was passed, by which the custody of the Imperial 
Standards of length and weight, and of all secondary standards of 
weights and measures, was transferred to the Board of Trade, 
together with all powers and duties relative thereto. The same 
Act provided for the constitution of a Department of the Board 
of Trade, to be called the " Standard Weights and Measures 
Department," under the superintendence of an officer styled the 
Warden of the Standards, who makes an annual report to the 
Board upon the business of his office. The Imperial Standards 
are now kept in a fire-proof iron chest, (it will be remembered 
that the old standards of 1760 and 1758 were destroyed by 
fire), which is kept in a fire-proof :<iom, specially fitted for the 
purpose, in the basement of the Standards Office, 7 Old Palace 
Yard, Westminster. The Parliamentary copies are still deposited 
in the places named above, in pursuance of the Standards Act of 

* Immured in the cill of the recess on the east side of the lower Waiting HalL 
In 1870 thej were removed in consequence of alterations, and deposit^ tem- 
porarily in the Standards Office strong-room. On the 7th March, 1872, they 
were re-immured in the waU on the right hand side of the second landing of 
the puhlic staircase leading from the lower Waiting Hall up to the Commons 
Committee Booms. 
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1855, 18 and 19 Vict. c. 72. Bj the Act of 1866, the originals 
and copies have to be compared with each other once in every 
ten years. 

The Imperial standard weights and measures, and their legal 
derivatives, are thus classed : — 

Length. 

Inch = -jiy of a Foot. 

Foot = 4- of a Yard. 

Yard = Standard. 

Pole or Perch = 5 J Yards. 

Furlong =220 Yards. 

Mile = 1760 Yards. 



Superficies, 

= rir of Square Foot. 

= -J- of Square Yard, 
SquARE Yard = Standard. 
Square Pole = 30J Square Yards. 

= 1210 Square Yards. 

= 4840 Square Yards. 



Square Inch 
Square Foot 



Bood 
Acre 



Solidity. 

= itVb- of Cubic Foot. 
= Vt of Cubic Yard. 
= Standard. 

Capacity. 

= i of Pint. 
= } of Quart. 
= J of Gallon. 
= Standard. 
= 2 Gallons. 
= 4 Pecks. 
= 8 Bushels. 



Cubic Inch 
Cubic Foot 
Cubic Yard 

GiU 

Pint 

Quart 

Gallon 

Peck 

Bushel 

Quarter 

Troy Weight. 
Grain = ^ of Pennyweight. 

Pennyweight = ^ of Ounce. 



Ounce 
Pound 



^ T-y of Pound. 

= Standard (5760 Grains), 



Avoirdupois Weight. 
Dram = iV of Ounce. 

Ounce = tV of Pound. 

Pound = Standard (7000 Grains). 

Stone = 14 Pounds. 

Quarter = 2 Stones. 

Hundredweights 4 Quarters. 
Ton ;= 20 Hundredweights. 
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THE METRIC SYSTEM. 



To Jean Pernel, first physician at the court of Henri II. of 
France, is due the earliest idea of adopting a portion of the 
earth's dimensions as a basis of a uniform system of weights 
and measures. In a work called '^ Cosmotheoria," published 
in 1528, he indicated the method of measuring an arc of 
the meridian, and computed the distance between Paris and 
Amiens in a direct line, but he died before his experiments 
were completed. 

About seventy-four years afterwards, Willebrord Snell, a 
renowned geometrician of Leyden, completed the measure- 
ment of an arc between Malines and Alcmaer by a system of 
triangulation, but did not live to carry it further. In the 
course of the 17th century, Guillaume Araontons, the cele- 
brated philosopher, the Abb^ Jean Picard, Professor of Astro- 
nomy at the College of France, and Christian Huyghens, the 
celebrated mathematician, a native of La Haye, were ap- 
pointed by Louis XIV. to measure an arc of meridian, and 
a new system of weights and measures was proposed to be 
based upon the length of the seconds pendulum of Paris. 
The outbreak of war, however, and the consequent return of 
Huyghens to his country, put an abrupt termination to these 
researches. 

In the year 1669, Colbert invited Cassini, the celebrated 
astronomer, from Italy, in order to continue the measure- 
ments which had been commenced by Jean Picard : he car- 
ried on the operations till age and loss of sight compelled him 
to resign them into the hands of his son Jacques, who, in 
1730, after a lapse of thirty-five years, brought the work to a 
successful termination. He proposed to take, as the unit of 
linear measure, the 60,000th part of a terrestrial degree; this 
would have given a length equal to 1*85185 m^tre, a little 
less than the legal toise of 1766, which was 1*9490 metre. 
The operations undertaken by the two Cassinis above men- 
tioned were repeated by Caesar Cassini, son of Jacques, and 
by -the Abb6' Lacaille, and brought to a more exact termina- 
tion through the improved precision of the instruments with 

which they were furnished. 

h 
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By orders from Louis XY^^ in 1786^ Lacondamiiie proceeded 
to Peru^ and Maupertuis to Lapland^ to execute geodesic ope- 
rations for determining the figure of the earth. The length of 
the toise made use of by Lacondamine as basis for his mea. 
surements was, in 1766, declared by an Act of Government to 
be the only legal measure of length in France. This was here- 
after known by the name of La Toise du Perou. 

The National Assembly having been completely instituted 
in 1790, the Academy of Sciences was requested to deliberate 
whether it would recommend the unit of length to be derived 
from the seconds pendulum, the quadrant of the equator, or 
the quadrant of the terrestrial meridian. The Eeport of the 
Academy of Sciences, read to the National Assembly the 26th 
March, 1791, recommended the adoption of the quadrant of a 
terrestrial meridian, as containing nothing arbitrary nor pe- 
culiar to the situation of any nation on the globe. A decree, 
drawn up in concert with Lagrange, Lalande, Borda, Laplace, 
Monge, and Gondorcet, was then issued, adopting the length 
of the quadrant of the terrestrial meridian as the basis of a 
new system of weights and measures, and ordering the imme- 
diate measurement of an arc of a meridian between Dunkirk 
and Barcelona. This was ratified by Louis XYI. on the 30th 
March, 1791. 

On the 8th August the National Assembly placed at the 
disposal of the Commissioners of the Academy a first sum of 
100,000 francs, to defray the expenses of preliminary operations 
and instruments of minute accuracy, the construction of which 
was entrusted to Lenoir. These preparations, which occupied 
more than a year, having been completed, the Academy 
appointed two of its members, Andr6 M^chain and J.-B. Joseph 
Delambre, to measure, in conformity with the decree of 26th 
March, 1791, the arc of meridian comprised between Dunkirk 
and Barcelona. This length was divided into two sections ; one, 
from Dunkirk to B>odez, under the superintendence of Delambre; 
the other, from Bodez to Barcelona, confided to M^chain. The 
operations were commenced 25th June, 1792. Protection and 
assistance were afforded to the astronomers during their labours 
by decrees of the National Assembly, 10th June, 1792, and of 
the National Convention, 31st March, 1793. By these docu- 
ments, the obstacles raised in innumerable points of their progress, 
either through the ignorance of the populace or through political 
interpretations being given to their operations, were prevented 
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from proving fatal to the enterprise, if not to the astronomers 
themselves. 

On the 1st August, 1793, the Convention issued a decree, 
containing eleven articles and a schedule of new weights and 
measures, with equivalents in the ancient system, whereby it was 
declared that the system of weights and measures based upon the 
measurement of the meridian, and the decimal subdivision, should 
be compulsory for all classes of citizens from the 1st July, 1794* 
The ten-millionth part of the quadrant was denominated a metre, 
the length provisionally assigned to it, deduced from the 
operations of Lacaille, being 443*440 lines, or 3 feet inches 
1 1*440 lines of the Peruvian toise. This decree being, however, 
far from complete, either in nomenclature or subdivision, another 
was issued on the 18th Germinal, year III. (7th March, 1795), 
in which the metric system was definitely organized as it at 
present exists. 

After seven years of assiduous labour, pursued in the midst 
of unexampled disturbances and dangers, in 1798 M&hain and 
Delambre presented their reports to the Government and to the 
National Institute, which had replaced the Academy of Sciences 
abolished in 1793. The latter immediately appointed a 
Commission of twenty-two members, French and foreign, to 
devote themselves exclusively to scientific observations relative to 
the establishment of the new system of weights and measures. 
Two special sub-committees were named ; one to calculate the 
exact length of the meridian, and another to determine the 
unit of weight. By the first-named sub-committee the journal 
of operations of M^chain and Delambre underwent the most 
minute and rigorous inquiry as to its accuracy, and the 
results obtained by the astronomers were checked by various 
methods of calculation different from those which they had 
employed. By these means the distance of the north pole from 
the equator was ascertained as correctly as possible, and the 
ten-millionth part thereof ultimately fixed as equivalent to 3 feet 
11 lines 296-thousandths of the toise of Peru, instead of 443*440 

I lines, provisionally adopted in 1793 for the length of the 

mdtre. 

Two metres of platinum as standards were then constructed by 
the celebrated Lenoir, under the superintendence of a special 
Commission. The sub-committee appointed to report upon the 

I unit of weight determined that it should be, as in the decree of 

1st August, 1798, the weight of a cubit decimetre of pure water 

52 
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at its maximam density, and in vacuo proceeded to ascertain 
accnrately the weight of the kilogeamme, which had been 
provisionally fixed at 2 livres once 5 gros and 49 grains 
poids de marc ; this they finally determined to be equivalent to 
2 livres once 5 gros 85'15 grains. The kilogramme was 
ascertained by Professor Miller, to be equivalent to 15432'34874 
grains, of wliich the British standard avoirdupois pound contains 
7000. 

The labours of the Institute having been terminated, a 
report, drawn up by Van Swinden, was presented by TraMs 
to the Corps L6gislatif, with the prototype standards of the 
metre and the kilogramme, which were deposited with the 
Archives of the State on the 4th Messidor, year VII. (22nd 
June, 1799). 

At this period, provision was also made, in case the standards 
should happen to be destroyed, of re-establishing the length of 
the metre without having recourse to another measurement of a 
degree. Borda determined exactly the relation between the legal 
m^tre and the length of the seconds pendulum in the Observatory 
of Paris. The length of the pendulum vibrating seconds in the 
latitude of Paris is 440'6593 Paris lines, or 099*385 metre, and 
it makes, when reduced to the temperature of congelation and in 
vactw, 86,400 oscillations in 24 hours; therefore, as the number 
of oscillations in equal times by pendulums of unequal lengths 
varies inversely as the square roots of their lengths, a pendulum 
having the length of a m^tre would make in 24 hours 86,140^ 
oscillations. 

By the French population the new system of weights and 
measures was far from being well received. A most vigorous 
and long-continued opposition arose from the working classes 
and artificers, who, notwithstanding the diflfusion of every in- 
formation and the gratuitous distribution by the State of new 
instruments in lieu of old, determinedly refused to sacrifice the 
confused system of their ancestors to a more modern and rational 
one. Pearing that this determined hostility to the Metric System 
would lead to a subversion of the law, the Consuls of the 
Eepublic, by a decree of 13th Brumaire, year IX. (4th Nov., 
1800), authorized the use of all the ancient nomenclature of weights 
and measures, at the same time retaining their new values ; but 
it was revoked 12th Pebruary, 1812, after having created much 
confusion ; and on 28th March of the same year another decree 
issued, with a new nomenclature taken from the ancient 
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system, establishing the " Syst^me Usuel/' This system was as 
follows : — the Toise was fixed equal to 3 metres ; the Poot, 333 J 
millimetres; the Inch, 27f millimetres; and the Line, 2 J 
millimetres. 

Por cloth measure an ell was adopted of 1*20 m^tre, divided 
into halves, quarters, eighths, thirds, sixths, and twelfths. The 
measures of capacity were the double boisseau, equal to J hec- 
tolitre, and the boisseau, J hectolitre, with binary subdivisions. 
The weights were the livre of 16 onces (equal to 500 grammes), 
the once of 8 gros, and the gros of 72 grains, each denomination 
having binary subdivisions. 

Twenty-five years after the Systfeme Usuel had been introduced, 
the Government of Louis-Philippe, convinced that the opposition 
to the integral admission of the Metric System into Prance arose, 
not from the requirements of commerce, but from the indolence! 
of the people, abrogated the decree of 12th Pebruary, 1812, and 
by an energetic stroke of authority re-established the Metric 
System in its primitive simplicity, according to the decrees of 
1794 and 1798. On the 4th July, 1837, a law was enacted, 
rendering the Metric System obligatory in Prance after 1st 
January, 1840, and forming the code of weights and measures 
now in force throughout that country and its colonies. The other 
nations, which have completely adopted the Metric System and 
made its use compulsory, are stated to be Belgium, Holland, 
Germany, Austria (to commence in 1873), Italy, Spain, Portugal, 
Greece, Mexico, Chili, Brazil, New Granada, and the Southern 
States of South America. It has also been partially adopted by 
the United States of America (being legalized in 1866 con- 
currently with the old system), by Sweden, Switzerland, Denmark, 
and Boumania. 

In England, a permissive Bill, introduced into the House of 
Commons by Mr. William Ewart, for legalizing the use of the 
Metric System in this country, was read a third time and passed 
througli the House on the 28th June, 1864?. Another Bill "to 
establish the Metric System of Weights and Measures," was 
brought in by Mr. Ewart during the session of 1867-8. It 
proposed that after a certain number of years the only measure of 
length should be the metre, and the measure of weight the granb 
a standard of the kilogram. It contained clauses for making the 
system compulsory after a given period, but, in the interval, 
provided for the permissive use of it. This Bill was read a 
second time, no opposition being having been offered by thQ 
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Government, upon the understanding that it would not be pro- 
ceeded with until the Standards' Commission (appointed in 1867, 
to inquire into the condition of the Exchequer standards, con- 
structed under the Act, 5 Geo, IV, c. 74), had terminated their 
labours. In 1870, a Bill, with a similar title and object to that 
of 1867-8, was introduced by Mr. J, B. Smith and others. It was , 
opposed by Mr. Chichester Fortescue, the President of the Board 
of Trade, who held out a hope that the Government themselves 
would, during the ensuing session, introduce a bill to legalize 
the Metric System. 

Meanwhile the Standards' Commission have made their fifth 
and final Beport, dated 8rd of August, 1870. In the second, 
dated 8rd of April, 1869, — which contains much valuable in- 
^rmation with respect to the law and practice of the Metric 
System in France, and its adoption by other States — ^its permissive 
introduction into this country is recommended. The third, dated 
1st of February, 1870, dealt with the question of the abolition 
of Troy Weight, including decimal troy weight used for sales of 
bullion, and recommended the legal substitution of Metric Weight 
for Troy Weight now required by law for Mint, Customs, &c., 
purposes. A draft Bill for carrying into effect these and other 
suggestions of the Commission has been prepared by Her 
Majesty's Government, and is now under consideration. 

In 1871, an Act was passed in Canada ''to render permissive 
the use of the Metric, or the Decimal System of Weights and 
Measures ;" and, in 1870, an Indian Act, not yet put in operation, 
was also passed for the adoption of the Metric System through* 
out India, so soon as proper metric standards shall have been 
procured, districts regulated, officers appointed and so forth. 

An important International Conference for the construction of 
new primary Metric Standards, based on the existing Metric 
Standards of the Archives, held its first meeting in Paris in 
August, 1870, Delegates were invited from various Grovern- 
ments — ^those chosen for this country being the Astronomer- 
Koyal, Professor W, H. MQler, F.KS., etc., and Mr, W. H. 
Chisholm, Warden of the Standards, After some preliminary 
discussion, the conference was adjourned on account of the 
Franco-German War. It met subsequently in 1871, and again 
this year (1872); but its labours, up .to the present time, have 
been occupied by preliminary researches* 
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DATA FOE THE TABLES. 



Tables I., IL, III., IV., Y. 

I. — Millimetres to Inches. 

II. — Centimitres to Inches* 

III. — Decimetres to Feet and Inches. 

IV. — Mitres to Feet and Inches. 

V. — Metres to J"ar^. 

The M^tre having been found (page xii.) to be equivalent 
to 39'37079 inches of the British standard, we have the 

Millimetre = 0-03987079 inch. 
Centimfetre = 0.3937079 inch, 

•n/ .^x. — i 3-937079 inches. 

D&im^tre = j 0-328089916 foot. 

3 feet 3-37079 inches. 
M^tre = ^ 3-28089916 feet. 

09363305 yard. 




Table VL 
VI. — Decamitres to Poles and Yards. 

The Decametre, being 10 times the mitre, is equivalent, by 

last date, to 10*9363305 yards. 

= 1 pole 5-4363305 yards. 
= 1-9884237 pole. 



Table VII. 

VII. — Hectometres to Furlongs and Yards. 

The Hectometre, being 100 metres, is equal by the data for 
Table V. to 109-36385 yards. 

= 0-497105984 furlong. 



Table VIII. 
VlII. — Kilometres to Miles and Yards. 

The Kilomdtre, being 1000 metres, is equivalent, by last dataj 
to 1093*63305 yards. 

= 0*62138241792 mile. 
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Table IX. 
IX. — Fractions of an Inch to Millimetres. 

Tlie M^tre being 39'37079 inches, it follows, by simple pro- 
portion, tliat tlie incli 

= 0-02539964113188991, etc. m^e. 
= 25-39954113188991, etc. millimfetres. 



Tables X., XI., and XII. 

X. — Feet and Inches to Metres. 
XI. — Feet to Metres. 
XII. — Yards to Metres. 

By the last data the Inch is equal to 

0-02539954113188991, etc. metre; 
therefore the Foot = 0-304794493682, etc. m^tre. 
Yard = 0.914383480748, etc. m^tre. 



Table XIII. 
XllL— Poles to Mitres. 
The Pole being 5i yards, we have, by last data, 
1 Pole = 5-029109144114, etc. metres. 



Table XIV. 

XrV. — Chains of 6^ Feet to Decametres. Furlongs to 

Hectomitres. 

By last data the Pole is equal to 6*029109, etc. metres; 
therefore the Chain of 4 poles = 2-0116436676466, etc. d^ca- 
m^tres. As the Furlong is equal to 10 chains, and the Hecto- 
metre is equal to 10 decametres, the Furlong is equivalent to 
2-0116436, etc. hectometres. 



Table XV. 

XV. — Miles to Kilometres. 

The Mile consisting of 8 furlongs, we have, by last data, 

1 Mile = 16-093149261166447, etc. hectometres. 
=s 1-6093149261, etc. kilometre. 
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Tables XVI., XVH., XVIII., XIX., and XX. 

XVI. — Square Minimises to Square Inches. 
XVII. — Square Centimetres to Square Inches. 
XVIII. — Square BicimUres to Square Feet and Inches. 
XIX. — Square Mktres to Square Feet. 
XX. — Square Mitres to Square Yards. 

The M^tre being equivalent to 39'37079 inches, we have — 

{1560'0591052241 square inches. 
10-7642993418, etc. square feet. 
1-1960332602, etc. square yard. 

Square Decimetre = j ^J.'JSSSJSo^^f J T'' ''''^'/' f 
^ I 0*107642993418, etc. square foot. 

Square CJentimetre = 0-15600591062241 square inch. 

Square Milimetre = 0-0015500591052241 square inch. 



Tables XXI. and XXII. 

XXI. — Ares to Acres, Boodsy and Poles. 
XXII. — Hectares to Acres, Boods, and Poles. 

The Are, or metric unit of land measure, being equal to a 
square d6cam^tre or 100 square metres, and the Hectare being 
100 ares, we have, by last data, 

119-60332602, etc. square yards. 
. __ f 3-953828959, etc. square poles. 

^® - ^ 0-098845724 rood. 

0-24711431 acre. 
11960-332602, etc. square yards. 
TT f — J 395-38289593, etc. square poles, 
neciare- ^ 9-8845723984 roods. 

2-4711430996 acres. 



Tables XXIII., XXIV., and XXV. 

XXIII. — Square Inches to Square Centimetres. 
XXIV. — Square Feet to Square Decifnetres. 
XXV. — Square Yards to Square MHres. 

The equivalent of the Square Inch may be found either by 
s(|uaring the value of the inch as given in data for Table IX., 
or by taking the reciprocal of 0*155005910, etc., the number of 
square inches in a square centimetre. By either operation we 
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find that the Square Inch is equal to 6*45186689710567 square 
centimetres. Whence, a — 

Square Eoot = 9*28996833183*2 square d^citn^tres. 
Square Yard = 0*88609714986489 square m^tre. 



Tables XXVI. and XXVII. 

XXVI. — Roods and Perches to Square Mitres* 
XXVII. — Acres to Hectares. 

By the last data, a square yard = 0*83609714986489 square 

metre. Then, as a square pole = 80*25 square yards, a rood 

= 1210 square yards, and an acre = 4840 square yards, we 

have a — 

G«„««« -D 1 f 25*29193878, etc. square metres. 
Square Pole = | o*25291938: etc. afe. 

Eood = 10*1167755184 ares. 

Acre = 0*404671020535 hectare. 



Tables XXVIII., XXIX., XXX., and XXXI. 

XXVIII. — CMc Millimitres to Ctibic Inches. 
XXIX. — Cubic Centimetres to Cubic Inches. 
XXX. — Cubic D^cimitres to Cubic Feet and Inches. 
XXXI. — Cubic Metres to Cubic Yards. 

The Metre being 39*37079 inches, the cubic metre is equi- 
valent to 61027*051519365944039 cubic inches, and we have 
in consequence — 

Cubic Millimetre = 0*00006102705, etc. cubic inch. 

Cubic Centimetre = 0*06102705151, etc. cubic inch. 

n u- Ti^ ' XI f 61*0270515193, etc. cubic inches. 

Cubic Decimetre = | 0*03531658074087381 cubic foot. 

(61027*051519365944039 cubic inches. 
Cubic Mfetre = < 35*31658074037381 cubic feet. 

( 1*308021508902738 cubic yard. 



Tables XXXII., XXXIII., and XXXIV. 

XXXII. — Cubic Inches to Cubic Decimetres, Centimetres, etc. 
XXXIII. — Cubic Feet to Cuiic DecimUres. 
XXXIV. — Cubic Yards to CuJ)ic Metres. 

By data for Table IX. the Linear Inch is stated to be equal to 
25*8995411318899, etc. Therefore, we have the — 
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pi- T 1 _ fl6*3861768869948, etc. cubic centimetres, 
UUDic men - 1 16 cu. centimetres, 386-176 cu. millimetres. 
Cubic Foot = 28-3153119309991, etc. cubic decimetres. 
Cubic Yard = 0-764513422136976 cubic metre. 



Tables XXXV. and XXXVI. 

XXXV. — Centililres and Decalitres to Gilh and Pints. 
XXXVI. — Litres to Imperial Gallons and Quarts. 

The capacity of a Litre (page xxxiv.) is a cubic decimetre, 
and equal, by data for Table XXX., to 61-02705151936, 
etc. cubic inches. The Imperial Gallon is stated (page xiii.) 
to be 277*27384357 cubic inches; therefore the Litre is 
0-22009667675 imperial gallon. Hence we derive the following 
equivalents : — 

{0-22009667675 gallon. 
0-880386707 quart. 
1-760773414 pint. 

D^ciKtre - I 0-1760773414 pint. 
i;6cilitre - | 0-7043093G56 giU. 

Centilitre = 0-07043093656 gill. 



Tables XXXVIL, XXXVIIL, and XXXIX. 

XXXVII. — Decalitres to SiisAels and Gallons. 
XXXVIIL — Decalitres to Sacks and Pecis. 
XXXIX. — Hectolitres to Quarters and Bushels. 

The Litre being equal, by last data, to 0-22009667675 gal- 
Ion, we have — 

D6caKtre-J 2-2009667675 gallons, 
i^ecauire - j i.ioo4833837 peck. 

22-009667675 gallons. 
Hectolitre = -J 2-761208469 bushels. 

.343901057 quarter. 




Tables XL. and XLL 

XL. — Gills and Pints to Litres. 
XLL — Qmrts and Gallons to Litres. 

The Imperial Gallon containing 277-2788, etc. cubic inches, 
as in data for Table XXXV., and a cubic inch being equivalent 
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to 0'01638617688, etc. cubic d^cimfetre or litre, by data for 
Table XXXII., we have in consequence— 

The Imperial GalIon= 4-54346797 litres. 

Quart =1-135864492 „ 
„ Pint =0-567932246 „ 
„ Gill =0.141988061 „ 



Tables XLII., XLIII., and XLIV. 

XLII. — Btcskeh to Bicalitres. 
XLIII. — Sacks to Hectolitres. 
XLIV. — Quarters to Hectolitres. 

The Imperial Bushel being 8 gallons, the Sack 3 bushels, ana 
the Quarter 8 bushels, we deduce, from the value of the gallon 
given in the preceding data, the following equivalents: — 

■D 1, 1 -. f 36-34766376 litres, 
iiusnei - I 3-634766376 decalitres. 
Q , _/ 10-904299128 decalitres. 
bacK -^^ 1-0904299128 hectolitre. 
Quarter= 2-9078131008 hectolitres. 



Tables XLV., XLVI., and XLVII. 

XLV. — Decigrammes to Troy Pennyweights and Grains. 

XLVI. — Orammes to Troy Grains. 

XLVII. — Grammes to Troy Ounces and Pennyweights. 

The £ilogranmie having been found (page xx) to be equal to 
15432*34874 troy grains, we have the — 

Decigramme = 1.543234874 grain. 

Gramme = r^-Sf.tf4r^"^- • ,, 

( 0,643014581 pennyweight. 



Tables XLVIIL, XLIX., and L. 

XLVIII. — Grammes to Avoirdupois Ounces and Drams. 

XLIX. — Dicagrammes to Avoirdupois Ounces. 

L. — Hectogrammes to Avoirdupois Pounds and Ounces. 

The Avoirdupois Pound consists of 7000 grains ; taking, there- 
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fore^ as in the preceding data^ the Kilogrammes 15482*34874 
grains^ we dedacc the following equivalents : — 

TrincrrflmmP — / 2'20462124857142 avoirdupois pounds, 

juiogramme - j 35.27393997714285 avoirdupois ounces. 

Hectogramme = 3'527393995r, etc. avoirdupois ounces. 

Decagramme = 0*352739399, etc. avoirdupois ounce. 

Gramme = 0*564383039, etc. avoirdupois dram. 



Table LI. 
LI. — Kilogrammes to Troy Pounds. 

If we divide the value of the Kilogramme, 15432*34874 grains, 

by 6760, the number of grains in a troy pound, we shall have 

the— 

Kilogramme=2'679227211805 troy pounds. 



Tables LII. and LIII. 

LII. — Kilogrammes to Hundredweights^ Quarters, and Pounds. 
LIII. — Myriagrammes to Cwts, and Stones (of 14 Av. lbs.) 

By data for Table L., the Kilogramme=2*204621248, etc. 
avoirdupois pounds; hence we derive the following equiva- 
lents : — 

r 0-157472946, etc. stone of 14 av. lbs. 
Kilogramme = < 0*078736473, etc. av. quarter. 

( 0*019684118, etc. hundredweight. 

Mvriairramme - 1 1-574729463, etc. stone. 
Mynagramme - | 0*196941183 hundredweight. 



Tables LIV. and LV. 

LIV. — Metric Quintals to Hundredweights and Quarters. 
LV. — Milliers, or Metric Tonnes, to Tons. 

As the Metric Quintal is 10 myriagrammes, or 100 kilogram- 
mes, and the Millier, or Metric Tonne, is 1000 kilogrammes, we 
have — 



XXX THK UETUIC SYSTKU. 

Tables LVI., LVII., asd LVIII. 

LVL — Troy Grains to BAngrammes. 

LVII. — Troy PennyweighU to Orammes, and Ounces to DicO' 

gratntnes, 
LVIII. — H'oy Pounds to Kilogrammes. 

Dividing 1 by 15*48234874, the number of grains equivalent 
to a gramme (data for Table XLYI.), we obtain the value of the 
grain in grammes^ and the following results : — 

Trnv nrom — / 0-06479895036379, etc. gramme, 

iroyurain -j 0*6479895, etc. decigramme. 

Troy Pennyweight = 1'5551748, etc. gramme. 
Troy Ounce = 3*1 103496, etc. decagrammes. 

Trnv Ponn^l - I 373*24195409, ctc. grammes, 

iroy rounu - ^ 0*37324195409, etc. kilogramme. 



Tables LIX. and LX. 

LIX. — Avoirdupois Drams to Grammes^ and Ounces to Deca- 

grammes, 
LX. — Avoirdupois Pounds to Kilogrammes^ 

The Avoirdupois Pound consisting of 7000 grains, the 
Ounce of 437i grains, and the Dram of 27*34375 grains, and 
the value of the grain being, according to data for Table LYI., 
0*06479895036379 gramme, we find that the — 

Avoirdupois Dram = 1*7718462990 gramme. 
A . J • n f 28*349540784159 grammes. 

Avoirdupois Ounce = | ^-884954078, etc.^dgca§rammes. 

Avoirdupois Pound = . 0*453592652546, etc. kilogramme*. 



Tables LXI., LXII., LXIIL, and LXIV. 

LXI. — Stones (of 14 Av. lbs.) to Myriagrammes. 
LXII. — Avoirdupois Quarters to Myriagrammes. 
LXIII. — Avoirdupois Hundredweighis to Metric Quintals* 
LXIV. — Avoirdupois Tons to MiUiers^ or Metric Tonnes. 

The Avoirdupois Pound is equivalent, by the preceding data, 
to 0*453592652546 kilogramme, whence we deduce that th< 
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Gf /i^iuN —/ 6-8602971356 kflogrammes. 

S>ione (14 IDS.; - < 0-63502971, etc. myriagramme. 

n ^ /oQ Ik ^ — J 12'7005942713 kilogrammes, 

quarter [M ids.j - ^ 1-27005942, etc. myriagramme. 

P f molK ^ — i 50*8023770852 kilogrammes, 

uwt. (11^ IDS. J — < 0-508023770, etc. metric quintal. 

m /oo>«Aik N _j 1016-0475417043 kilogrammes. 

1011(2240 lbs.} -j 1-01604754, etc. metric tonne. 



Table LXV. 

IXS ."^Hectogrammea per Square Centimetre to Avoirdupois 

Pounds per Square Inch. 

By data for Table L., a Hectogramme is equal to 
0-220462124857 etc. avoirdupois pound, and ou referring to 
data for Table XVII., we find that a square centimetre is equal to 
0-1550059105, etc. square inch; therefore a Hectogramme per 
Square Centimetre is equivalent to 0*220462124, etc. avoirdu- 
pois pound per 0-1660059, etc. square inch, or to 1*422282054 
avoirdupois pound per square inch. 



Table LXVI. 

LXVI. — Kilogrammes per Square Mitre to Avoirdupois Pounds 

per Square Foot. 

The Kilogramme is equal to 2*204621248, etc. pounds, and 
the Square M^tre is by data equal to 10*7642993418, etc. 
square feet; therefore a Kilogramme per Square Metre is 
equivalent to 2-204621248, etc. pounds per 10*7642993418, 
etc., square feet, or 0*2048086158 pounds per square foot. 



Table LXVII. 

LXYII. — Metric Quintals per Square Centimetre to Tons per 

Square Inch. 

By data for Table LV., the Metric Tonne is equal to 
0*984205914 avoirdupois ton; consequently the Metric Quintal 
is equal to 0*0984206914 avoirdupois ton. Also, the Square 
Centimetre is, by data for Table XVII., equal to 0*1550059105, 
etc. square inch; therefore a Metric Quintal per Square 
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Centimetre is equal to 0*0984205914 avoirdupois ton per 
0*1550059105, etc. square inch, or 0-6349473457 ton per 
square inch. 

Table LXVIIL 

LXVIII. — Pounds {Av.)j>er Square Inch to Kilogrammes per 

Square Centimetre. 

By data for Table LXV., a hectogramme per square centi- 
metre is equal to 1'422282054 avoirdupois pound per square 
inch ; consequently a Kilogramme per Square Centimetre is 
equal to 14*22282054 avoirdupois pounds per square inch. 
Therefore, one Pound per Square Inch is equal to i4 ' aaa^92o&4 
= 0*0703095421 kilogramme per square centimetre. 



Table LXIX. 

LXIX. — Pounds (Av.) per Square Foot to Kilogrammes per 

Square Metre. 

By data for Table LXVI., 0*204621248, etc. pound per 
square foot is equivalent to a kilogramme per square nnetre; 
therefore a Pound per Square Poot is equal to tttot^ttts* 
=4*882607091 kilogrammes per square metre. 



Table LXX. 

LXX. — Tons per Square Inch to Metric Quintals per Sqmre 

CentimHre. 

A metric quintal pet square centimetre is equal, by data 
for Table LXVII., to 0*6349473457 ton per square inch; 
therefore a Ton per Square inch is equivalent to 7r- fl34s]t34.' T 
= 1*57493374336 metric quintal per square centimetre. 



Table LXXI. 

LXXI. — Comparison of the Scales of Farenheifs, the Centigrade, 

and RiaumuT^s Thermometers. 

These three thermometers are graduated so that the range of 
temperature, between the freezing and boiling points of water, is 
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divided bj Fahrenheit's scale into 180 (from 32"^ to 212% hj the 
Centigrade into 100 (from to lOO'O^ and by that of Beaumur 
into 80 (from to SO"") portions or deg^rees. 

The spaces occupied by a degree of each scale are conseqaently 
as ^, •£> and ^ respectively^ or as 1^ 1*8^ and 2*25 ; and the 
nnmbor of degrees denoting the same temperature^ by the three 
Scales^ when reduced to a common point of departure by sub- 
tracting 82 from Fahrenheit's^ are as 9, 5, and 4. Hence we 
derive the following equivalents : — 

A d^ree of Fahrenheit is equal to *5 of the Centigrade^ or to 
*4 of Beaumur's; a d^ree of the Centigrade is equal to 1*8 of 
Fahrenheit's^ or to *8 of B&iumur's ; and a degree of B&iumur's 
is equal to 2*25 of Fahrenheit's^ or to 1*25 of the Centigrade. 

To convert d^rees of Fahrenheit into the Centigrade or 
B&umur's^ subtract 32 and multiply the remainder by f for the 
Cent^rade^ or ^ for Beaumur's. 

To convert degrees of the Centigrade or B^umur's into 
Fahrenheit's^ multiply the Centigrade by f^ or B&iumur's by |> 
as the case may be^ and add 82 to the product. 

Table LXXIL 

LXXIL — Comparison of the Britisi and Mdric Barometers. 

The heights of the Metric Barometer are here given in mil- 
limetres and thousandth parts for every 50th part of an inch of 
the British Barometer, between the heights of 27*00 and 30*98 
inches. As these equivalents are simply those between linear 
inches and millimetres, the converse of this Table may be obtained 
by consulting Table I., page 4. If further minuteness be 
required, the reader can refer to the more extended equivalents 
given in the data for Tables L and IX« 



TABLE OF METBIO MEASUBE8 AND WEIGHXa 





T.ENOTti. 


Milliin^tre 


siAif of Metre. 


Centimetre 


«^ of Metre. 


Decimetre 


= ^ of Metre. 


MkTRB 


ss Fundamental Unit of Measure and Wei^t 


D^camdtre 


s 10 Metres. 


Hectometre 


= 100 Metres. 


Kilometre 


» 1000 Metres. 


Myriametre 


= 10,000 Metres. 




SUPERFICIEa 


Centiare 


= do Are, or a Square Metre. 


ASE 


B Unit of SnrfiMe, a Square DecamMra. 


Hectare 


ss 100 Ares. 




CAPACITY. 


CentUitro 


S3 jg of Litre. 


IMcUitn 


SB ^ otlitre. 


LmtB 


s Unit of Capadty, a Cubic Decunetxei ^ 


Dtolitre 


= 10 litres. 


Hectolitre 


ss 100 litres. 


Kflolitre 


= 1000 litres. 




SOLIDITY. 


D^ciaUre 


BJbofStere. \ 


SriBi 


» Unity of Solidity, a Cubic Metre. > For firewood only; 


Dtostiie 


» 10 Steres. ) 




WEIGHT. 


innignmrne 


= nh of Gramme. 


Centigramme 


s Jg of Gramme. 


Decigramme 


= jls of Gramme. 


GnAifirs 


( Deriratiye Unit of Weight, the weight of a Culne 
( Centimetre of water. 


^Wlfcl^J^^tJl 


Decagramme 


s 10 Grammes. 


Hectogramme 


ss 100 Grammes. 


KiLOOBAMMB 


ss 1000 Grammes weight of a Cubic Decimetre of water. 


Ifyriagramme 


as 10 Kilogrammes. 


Metric Qninta] 


I •- 100 Kilogrammes. 


Metric Tonne 


ss 1000 Kilogrammes. 



The halves and doubles of each of the above aie also used as secondaiy units. 



A SERIES OF 



METEIO TABLES. 



UXEAL UEASDKE. 
TULX I. 

HILLIH£TBES to INCHES. 



LisBAL misinti. 

TiBLi I. — eontinved. 
MILLIMETBES to INCHES. 



MiUi-l 

nitres^ 



BritUh I Milli- Briti^ MiUi- Brituh 
Inchea. |mitrei.| locbec. |niitrea.| InchM. 



LINEAL HEA80RX. 

TiBLB I. — eontiituad. 
MILLlMfiTEES to INCHES. 



[OU- Bntuh luilli- Biiti*h HiUi- 1 Britiih iMOli- 
Str«a. Inchei. [mitniJ luchet. pnlttre*, InchM. Imitrei. 



IVOU' 



UNB.VL UEASOKE. 

Table I. — continued. 
MILLIMETBES to INCHES. 



Milli- 


Britbh 1 MilU- Britiiph MiUi- Britiih 1 HOU- 1 Britidi | 


matres. 


Inohe.. Imitrea. Inches ^tro. huim. [mU 


»e«.| iDohst. 1 


601 




602 


IJ-701 




603 


iy7V 




601 


I3-T8C 




605 


23-8.5 




606 


4-i5i 




607 


iyS9i 




608 


13«- 




609 


13!)73 




610 


H'O't 




611 


M'°Si 




612 


14'095 




613 


WHA 




614 


H'ly-I 




61S 


14-113 




616 


i4-»S' 




617 


14-191 




618 


14-33' 




619 


H"J7< 




620 


*4"4'< 




631 


14'44S 




622 


14-485 




628 


"4'5»8 




621 


H565 




625 


14-605 




626 


X4-64* 




627 


14-68; 




628 


*4-7i; 




629 


i4-7fi^ 




630 


»4■8o^ 




631 


t4'8+; 




682 


24-88J 




633 


14511 




634 
635 


24-96, 
15-OK 




636 


1S-04C 




637 


15-07J 




638 


15.115 




639 


iS'iSf 




640 


15-lJ; 




641 


H-^y. 




642 


iS-'7l 




643 


*5'3"i 




644 


»5'3S; 




645 


is■3i»^ 




646 


=5'43; 




647 


»5-47; 




648 


irS": 




619 


1S-S5: 




650 


15-5SI' 





tItlEAL UEASt^E. 

Tadis 1. — continued. 
MILLIMETRES to INCHES. 



MiUi- 


BritUh 


Milli- 


BHtisli 


MiUi- 


Brili.li 


Milli- 


Britiih 


uitroi. 


Inches. 


mitn* 


Inches. 


mitreB. 


loches. 


Diitres. 


Inches. 


801 


3>SJ6 


BGl 


33-504 


901 


35-473 


951 


37-44' 


802 


31-57J 


853 


3 3 '544 


902 


JS'S" 


962 


37-481 


803 


3ifi>S 


853 


jys^} 


903 


35-55' 


953 


37-i'O 


S04 


3i'iS54 


664 


33'*»3 


904 


35-59 ' 


954 


37-560 


SOB 


3I«95 


85S 


33-<6i 


906 


35-631 


956 


37-599 


806 


31J33 


856 


33-?oi 


9oe 


35-670 


966 


37-638 


807 


3i-m 


867 


33-74t 


907 


35:709 


967 


37-6;8 



6 UNKAL MKASUBB. 

Tablb U. 
CENTIMETEES to INCHES. 

[oBoti- Britiih Icenti- BritUh Icmti- Britiih Icmli- Britwh I 



UKEAL IIEASUAS. 



? 



Table III. 
DfiCIMfiTEES TO FEET and INCHES. 



II 


Feet. 


Inches. 


II 


Feet. 


Tnches. 


ii 


Feet. 


Indies. 


•eci- 
tres. 


Feet. 


Inches. 








«1 
51 






101 






^ a 






1 





3'937 


16 


8*791 


33 


1*645 


151 


49 


6*499 


2 


o 


7-874 


52 


17 


0*728 


102 


33 


5*582 


152 


49 


10*436 


8 





ii'Sii 


53 


17 


4*665 


103 


33 


9*519 


158 


50 


2*373 


4 


I 


3748 


54 


17 


8 -602 


104 


34 


1*456 


154 


50 


6*310 


5 


I 


7-685 


55 


18 


0*539 


105 


34 


5*393 


155 


50 


10*247 


6 


I 


11*622 


56 


18 


4476 


106 


34 


9*330 


156 


51 


2*184 


7 


2 


3*559 


57 


18 


8413 


107 


35 


1*267 


157 


51 


6*121 


8 


Z 


7*497 


58 


19 


0*351 


108 


35 


5*204 


158 


51 


10*058 


9 


2 


11*434 


59 


19 


4*288 


109 


3S 


9*142 


159 


52 


1*996 


10 


3 


3*371 


60 


19 


8*225 


110 


36 


1*079 


160 


52 


5-933 


11 


3 


7*308 


61 


20 


0*162 


111 


36 


5*016 


161 


52 


9*870 


12 


3 


"•^45 


62 


20 


4*099 


112 


36 


8*953 


162 


53 


1*807 


18 


4 


3*182 


63 


20 


8036 


118 


37 


0*890 


168 


53 


5*744 


14 


4 


7-119 


64 


20 


11*973 


114 


37 


4*827 


164 


53 


9-681 


15 


4 


11*056 


65 


21 


3*910 


115 


37 


8-764 


165 


54 


i*6i8 


16 


5 


2*993 


66 


21 


7*847 


116 


38 


0*701 


166 


54 


5'555 


17 


5 


6*930 


67 


21 


11*784 


117 


38 


4*638 


167 


54 


9*492 


18 


5 


10*867 


68 


22 


3*721 


118 


38 


8-575 


168 


55 


1*429 


19 


6 


2*804 


69 


22 


7*658 


119 


39 


0*512 


169 


S5 


5*366 


20 


6 


6*74* 


70 


22 


11*595 


120 


39 


4-449 


170 


55 


9-303 


21 


6 


10*679 


71 


23 


3*533 


121 


39 


8*386 


171 


56 


1*240 


22 


7 


2*616 


72 


23 


7*470 


122 


40 


0-324 


172 


56 


5178 


28 


7 


6*553 


78 


23 


11*407 


128 


40 


4*261 


178 


£6 


9-115 


24 


1 


10*490 


74 


24 


3*344 


124 


40 


8198 


174 


57 


1-052 


25 


8 


2*427 


75 


24 


7*281 


125 


41 


0-135 


175 


57 


4*989 


26 


8 


6*364 


76 


24 


11*218 


126 


41 


4-072 


176 


57 


8*926 


27 


8 


10*301 


77 


25 


3*155 


127 


41 


8*009 


177 


58 


0-863 


28 


9 


2*238 


78 


25 


7*092 


128 


41 


11 946 


178 


58 


4*8oo 


29 


9 


6175 


79 


25 


11*029 


129 


42 


3*883 


179 


58 


8*737 


80 


9 


10*112 


80 


26 


2*966 


130 


42 


7-820 


180 


59 


0674 


31 


10 


2*049 


81 


26 


6*903 


131 


42 


11*757 


181 


59 


4*6 1 1 


82 


10 


5*986 


82 


26 


10*840 


182 


43 


3*694 


182 


59 


8*548 


88 


10 


9*924 


88 


27 


2*778 


138 


43 


7*632 


188 


60 


0-485 


84 


II 


I-86I 


84 


27 


6715 


134 


43 


11569 


184 


60 


4*422 


85 


II 


5*798 


85 


27 


10*652 


185 


44 


3*506 


185 


60 


8360 


86 


II 


9*735 


86 


28 


2*589 


136 


44 


7-443 


186 


61 


0*297 


87 


12 


1*672 


87 


28 


6*526 


137 


44 


11-380 


187 


61 


4*234 


88 


12 


5*609 


88 


28 


10*463 


188 


45 


3*317 


188 


61 


8*171 


89 


12 


9*546 


89 


29 


2*400 


189 


45 


7-254 


189 


6i 


0*108 


40 


U 


1-483 


90 


29 


6*337 


140 


45 


11*191 


190 


62 


4045 


41 


13 


5*+20 


91 


29 


10*274 


141 


46 


2*128 


191 


62 


7*982 


42 


13 


9*357 


92 


30 


2*211 


142 


46 


7-065 


192 


62 


11*919 


48 


H 


1-294 


93 


30 


6*148 


143 


46 


11*002 


198 


63 


3*856 


44 


H 


5*231 


94 


30 


10*085 


144 


47 


2*940 


194 


63 


7*793 


45 


H 


9*168 


95 


31 


2*022 


145 


47 


6*876 


195 


63 


11*730 


46 


15 


I '106 


96 


31 


5*960 


146 


47 


10*813 


196 


64 


3*667 


47 


15 


5*043 


97 


31 


9*897 


147 


48 


2*751 


197 


64 


7*605 


48 


15 


8*^80 


98 


32 


1*834 


148 


48 


6-688 


198 


64 


11*542 


49 


i6 


0*917 


99 


32 


5*771 


149 


48 


10*625 


199 


65 


3*479 


50 


i6 


4*854 


100 


32 


9*708 


150 


49 


2*562 


200 


65 


7*416 



Table IT. 
METRES TO FEET kVB INCHES. 



fl 


Feet. 


Jncbea 


1 


Feet. 


Inches 


1 


Feet 


Inoh«e 


fT 


F«et. Incwj 


J_ 


















a 






1 


i 


3'J7' 


61 


167 


J'S'o 


101 


33' 


4'449 


151 


49S 


4-989 


2 


6 


6-741 


52 


170 


7-181 


102 


334 


7;8ii 


152 


498 


8-360 


3 


9 




63 


173 


10-651 


103 


337 




163 


501 


ii'73' 


i 


IJ 


>-483 


64 


177 


1-013 


104 


34' 


'1-561 


154 


505 


3-101 


5 


i« 


4-85+ 


66 


180 


5'393 


106 


3+4 


5-933 


155 


50a 


6-471 


6 


19 


8-115 


56 


183 


S-764 


106 


3+7 


9*30+ 


156 


5" 


9-843 


7 




"'595 


67 


187 


<''i35 


107 


35" 


0-675 


157 


515 


1-114 


8 


iti 


1-966 


6S 


190 


3'5°* 


108 


354 


4*045 


158 


518 


4-585 


9 


19 


*-3J7 


59 


'93 


6-877 


109 


357 


7-416 


159 


5" 


7-956 


10 


3» 


9-708 


60 


196 


10-147 


110 


360 


10-787 


160 


5>t 


11-316 


11 


36 


it>79 


61 


100 


1-618 


111 


3«4 


J-157 


161 


518 


1-697 


12 


39 


4-44!' 


62 


103 


4-989 


112 


367 


5-518 


162 


531 




18 


4» 


7-810 


63 


106 


8-360 


113 


J70 


8-899 


163 


53+ 


9-439 


14 


45 


11-191 


64 


109 


11-73" 


114 


37+ 


0-170 


164 


538 


0-809 


16 


49 


r56i 


65 


113 


3-101 


115 


377 


3-6+1 


166 


54' 


4-180 


16 


Si 


5-933 


66 




6-471 


116 


380 


7-OI1 


166 


5+4 


7-55' 


17 


55 


9-303 


67 


119 


9843 


117 


383 


.0-381 


167 


5+7 


10-911 


18 


59 


0-674 


68 


"i 




118 


387 


1-753 


168 


55' 


1-193 


19 


61 


4'°45 


69 


ii6 


4-584 


119 


390 


S'H 


169 


554 


5663 


20 


65 


7-4'6 


70 


119 


7-955 


120 


393 


8+95 


170 


557 


9034 


21 


68 


10-78? 


71 


132 


11-316 


121 


396 


11-865 


171 


561 


0-405 


22 


7» 


i'57 


7a 


136 


1-697 


122 


403 




172 


564 


3-776 


28 


75 


5'S!8 


73 


139 


6-06I 


123 


406 


6-607 


173 


567 


7-I+7 


24 


?« 


8899 


74 


141 


9-438 


124 


409 


9-97B 


174 


570 


10-517 


2B 


81 


o-i;o 


75 


146 


0-809 


125 


410 


■■3+9 


176 


574 


1-888 


26 


85 


3-640 


76 


149 


4- 180 


126 


+13 


4-719 


176 


577 


5-^59 


27 


SS 


7-011 


77 


15* 


7-55' 


127 


416 


8-090 


177 


580 


8-630 




9> 




78 


»55 


10-91J 


126 


419 


U-+61 


178 


584 




29 


95 


'■753 


79 


^59 




129 


413 


1-831 


-179 


587 


3-371 


30 


9I 


5-114 


80 


161 


5663 


180 


416 


6-103 


ISO 


590 


6-74X 


31 


101 


8-494 


81 


ifi5 


9-034 


131 


419 


9-573 


181 


593 


lo-iis 


32 


 04 


11-865 


82 


169 


0-405 


132 


+33 


□■544 


182 


597 


'■448 




iq8 


3-136 


83 


171 


3-776 


133 


+36 


+■315 


183 


599 


4-854 


34 




6607 


84 


175 


7-146 


134 


+39 


7-6B6 


184 


603 


8-115 


3S 


I [4 


9-978 


85 


178 


10-5.7 


135 


+41 


1 1 -OS? 


185 


606 


11-596 


36 


118 


'•348 


86 


i8l 




136 


4+6 


1-417 


186 


610 


1-967 


37 




4"7i9 


87 


^85 


5-^59 


137 


+49 


5-798 


187 


6'3 


6-338 


33 


114 


8-090 


88 


188 




138 


45^ 


9-169 


188 


6>6 


9-708 


39 


117 


1.-461 


89 


191 


o-o^ 


139 


456 


0-540 


189 


610 


1-079 


40 


'3' 


1-831 


90 


19S 


3-371 


140 


459 


3-9I' 


190 


613 


4-450 


41 


134 


6-101 


91 


198 


6-7*1 


141 


461 


7-i8i 


191 


616 


7-811 


42 


'37 


9*573 


82 


301 


1011 J 


142 


465 


10-651 


192 


619 


11191 




'41 


0-944 


93 


3°5 


1-483 


113 


469 


1-013 


193 


633 


1-561 


44 


'44 


4'3i5 


94 


308 


4-854 


144 


471 


5-394 


194 


636 


5-933 


45 


'47 


7-685 


95 


3" 




146 


475 


8-764 


196 


639 


9-304 


46 


150 


1 1-056 


96 


3'4 


11-596 


146 




o-'35 


196 


6+3 


o-6?5 


47 


'54 


2-417 


97 


3'8 


1-967 


147 


481 


3-5°6 


197 


646 


4-046 


48 


'57 


5-798 


98 


3" 


6-337 


148 


+85 


6-877 


198 


649 


7-4' 6 






9-169 


99 


314 


9-708 


148 


488 


10-148 


199 


65^ 


10-787 


SO 


ui 


o-539 


100 


3^8 


1-079 


160 


491 


1-618 


200 


656 


i-:58 



LINEAR MEAStJAE. 



Table V, 
METEES TO TAEDS. 



1 


Yards. 


1 


Yards. 


• 


Yards. 


1 
etres. 


Yards. 


1^ 




^ 




1 




» 




1 


I -094 


51 


55*775 


101 


110*457 


151 


165*139 


2 


z*iSy 


52 


56*869 


102 


111*551 


152 


166*232 


8 


3'28i 


53 


57*962 


103 


112*644 


153 


167*326 


4 


4*374 


54 


59056 


104 


113*738 


154 


168*419 


5 


5-468 


55 


60*150 


105 


114*831 


155 


169*513 


6 


6'S6z 


56 


61*243 


106 


115*925 


156 


170*607 


7 


7-655 


57 


62*337 


107 


117*019 


157 


171-700 


8 


8-749 


58 


63*43.1 


108 


118*112 


158 


172*794 


9 


9843 


59 


64*524 


109 


119-206 


159 


173*888 


10 


10-936 


60 


65-618 


110 


120*300 


160 


174*981 


11 


12-030 


61 


66*712 


111 


121-393 


161 


176*075 


12 


13*123 


62 


67*805 


112 


122-487 


162 


1.77*168 


13 


14-217 


63 


68-899 


113 


123*580 


163 


178*262 


14. 


15*3" 


64 


69*992 


114 


124*674 


164 


179*356 


15 


16*404 


65 


71*086 


115 


125*^68 


165 


180*449 


16 


17*498 


66 


72*180 


116 


126-861 


166 


181*543 


17 


18-592 


67 


73*273 


117 


127*955 


167 


182*637 


18 


19*685 


68 


74*367 


118 


129*049 


168 


183*730 


19 


20779 


69 


75*461 


119 


130* 142 


169 


184*824 


20 


ai-873 


70 


76*554 


120 


131*236 


170 


185*918 


21 


22*966 


71 


77*648 


121 


132*330 


171 


187*011 


22 


24*060 


72 


78-742 


122 


133*423 


172 


188*105 


23 


25154 


73 


79*835 


123 


134*517 


173 


189*198 


24 


26*247 


74 


80*929 


124 


135*610 


174 


190*292 


25 


27*341 


75 


82*022 


125 


136*704 


175 


191*386 


26 


*8'434 


76 


83*116 


126 


137*798 


176 


192*479 


27 


29*528 


77 


84*210 


127 


138-891 


177 


195*573 


28 


30*622 


78 


85*303 


128 


139*985 


178 


194*667 


29 


31*715 


79 


86*397 


129 


141*079 


179 


195*760 


80 


32*809 


80 


87*491 


130 


142*172 


180 


196854 


31 


33*903 


81 


88*584 


131 


143*266 


181 


197*948 


32 


34*996 


82 


89*678 


132 


144*360 


182 


199-041 


33 


36*090 


83 


90-771 


133 


145*453 


183 


200*135 


84 


37-183 


84 


91*865 


134 


146*547 


184 


201*228 


85 


38277 


85 


92*959 


135 


147*640 


185 


202*322 


86 


39*371 


86 


94*052 


136 


148*734 


186 


203*416 


37 


40*464 


87 


95*146 


137 


149*828 


187 


204*509 


38 


41*558 


88 


96*240 


138 


150-921 


188 


205603 


39 


42*652 


89 


97*333 


139 


152*015 


189 


206*697 


40 


43*745 


90 


98427 


140 


153*109 


190 


207*790 


41 


44839 


91 


99*521 


141 


154*202 


191 


208*884 


42 


45*933 


92 


100*614 


142 


155*296 


192 


209*977 


43 


47*026 


93 


101*708 


143 


156*389 


193 


211*071 


44 


48-120 


94 


102-801 


144 


157*483 


194 


212*165 


45 


49*213 


95 


103*895 


145 


158*577 


195 


213*258 


46 


50-307 


96 


104*989 


146 


159*670 


196 


214*352 


47 


51*401 


97 


106-082 


147 


160*764 


197 


215*446 


48 


52*494 


98 


107*176 


148 


161-858 


198 


216*539 


49 


53588 


99 


108*270 


149 


162-951 


199 


217*633 


50 


54*68* 


100 


109*363 


150 


164*045 


200 


218*727 



















LINEAS UEASCKE. 

TiBLB V. — continued. 
METEES TO TAED3. 



1 


Tftrf.. 


1 


Yudi. 




Tu^ 


i 


Tardi. 


s 




S 




Si 






EOl 


ti9-ixo 


251 


17+-501 


801 


319-183 


361 


383-865 


202 


no'9i4 


262 


i?£-59£ 


802 


330-177 


862 


384-959 


203 


iaioo7 


263 


176-689 


303 


331-371 


863 


386-051 


204 


liJ-lOl 


254 


i?7-783 


304 


333-4*+ 


854 


387-14* 


iOB 


"4'i9S 


266 


178-876 


805 


333-558 


365 


388-140 


aw 


115-188 


266 


i79'97o 


806 


334-*5» 


856 


3B9-333 


207 


116-381 


257 


181-064 


807 


335-7+5 


367 


3i<o-4i7 


208 


117-4JS 


258 


181-157 


808 


336839 


868 


391-53' 


209 


"8-569 


269 


183-15' 


809 


337-933 


359 


393-61+ 


210 


11J-66J 


260 


»84-J4£ 


810 


339-01* 


360 


393-708 


211 


i30'75T 


261 


iS 5-438 


811 


3+0-110 


361 


39+-801 


212 


131-850 


262 


186531 


312 


34'-"3 


362 


395-895 


213 


^31*944 


263 


187-615 


813 


341-307 


S63 


396-989 


214 


iS+'ej: 


264 


18B-7I9 


314 


343-401 


364 


398-081 


SIS 


i35'3' 


266 


189813 


315 


3++-+9+ 


366 


399-176 


216 


136-"S 


266 


190-906 


316 


345-588 


366 


400-170 


217 


^iTiiS 


267 


191-ooe 


317 


346-681 


367 


+01-363 


218 


1384" 


268 


193-094 


818 


347-775 


868 


403-457 


219 


139-50* 


269 


194-187 


319 


348-8*9 


869 


403-55' 


220 


140-599 


270 


195-181 


320 


3+9-9*3 


370 


+04-644 


221 


141-693 


271 


196-37+ 


821 


35>-056 


371 


♦05-738 


222 


141-J86 


272 


197-4159 


822 


353-150 


372 


406-831 


228 


14J-88C. 


273 


198-56; 


823 


353'343 


873 


407-935 


224 


i44'9r4 


274 


399-655 


824 


354-337 


874 


40!,-oi9 


226 


146-067 


276 


300-749 


826 


355-43' 


876 


41 0-1^1 


226 


i4?-i6. 


276 


301-843 


326 


3515-SH 


376 


4.1-106 


227 


148-»5S 


277 


30i-|)36 


327 


357-618 


377 


+11-300 


22S 


149'348 


278 


304-030 


328 


358-7" 


878 


♦'3-393 


229 


150-441 


279 


305-114 


829 


359-805 


379 


+14-487 


280 


Xii-i36 


280 


306-117 


330 


360-899 


860 


415-581 


231 


151-619 


281 


307-311 


331 


361-991 


381 


+16-674 


232 


I5J-7IJ 


282 


308-404 


832 


363086 


382 


♦■7-768 


233 


1548 'S 


2S3 


J09-498 


833 


364-180 


383 


+18-861 


234 


155-910 


284 


3'o'59i 


334 


3*5-373 


884 


+19-955 


28E 


^57-004 


285 


3U-685 


335 


366-367 


385 


+3 1-049 


286 


158-097 


286 


J"*'779 


836 


367-4*' 


386 


411-141 


287 


159-191 


287 


313-873 


837 


368-554 


887 


+13-336 


23S 


.60-18S 


288 


314-9M 


388 


369-648 


3SS 


+ 34-330 


239 


161-378 


289 


316-060 


339 


370-741 


389 


+35-433 


240 


161-471 


290 


317-154 


840 


371-835 


890 


436-517 


241 


163-566 


291 


318-147 


841 


371*939 


891 


417-* 10 


242 


164-659 


292 


319-341 


842 


374 




392 


418704 


243 


i6rTS3 


293 


310-4J4 


343 


3 75 


ti6 


393 


439-798 


244 


166-846 


294 


i^'-s'i 


344 


376 




894 


430-891 


24fi 


167-940 


296 


311-6J1 


845 


377 


303 


896 


431-985 


246 


169-034 


296 


3»3-7i5 


846 


378 


397 


896 


433-079 


247 


170-117 


297 


314809 


317 


379 




397 


43+- '71 


24S 


i;i'iii 


298 


315-903 


348 


380 


58+ 


398 


435-3*6 


249 


i7»-3«5 


299 


316-996 


349 


381 




399 


+36-360 


260 


173-408 


800 


318-090 


350 


383 


771 


400 


♦37-+53 



LtNSAK HE&8URI. 



Table V. — contMoed. 
METEE8 TO TAEDS. 



i 


Tarda. 


1 


Yirds. 


1 


Yards. 


J 


Tardi. 


3 




3 




s 




g 




401 


438-547 


461 


493'"8 


601 


547-910 


661 


601-591 


402 


439*4° 


4g2 




502 


549 '004 


552 


603-685 


403 


44°'7J4 


453 


495-4'S 


603 


550-097 


663 


60+-7J9 


404 


44.1 'SiS 


464 


496-509 


604 


55'''9' 


664 


605-873 


405 


4+i'9!i 


465 


497''io3 


605 


55i"i8S 


556 


606-966 


406 


444'oi5 


466 


498-697 


606 


5S3'378 


556 


6o8-o6o 


407 


445' '09 


457 


499-790 


607 


SS4'47i 


667 


609-, 54 


408 


4+6-101 


458 


500-884 


608 


555-56S 


658 


610-147 


409 


44T'J96 


459 


S°"'978 


509 


55*-*59 


569 


6.. -341 


410 


448389 


460 


503-071 


610 


557-753 


660 


611-434 


411 


449'4S3 


461 


50+- 1 65 


511 


558-846 


661 


6i3*5i8 


412 


450577 


462 


505-158 


512 


559-940 




614-611 


413 


4511570 


463 


506-3SJ 


613 


561-034 


663 


6. £-7, 5 


414 


4S»'764 


464 


507*446 


514 


56rii7 


664 


616-S09 


415 


453-858 


465 


508-539 


515 


5«3-ii< 


665 


6,7-903 


416 


454-9S' 


466 


509'633 


616 


56VJ1S 


666 


6l8-99« 


417 


4i6'''45 


467 


5'0-7^7 


617 


565-408 


667 


610-090 


418 


457'i39 


468 


511-810 


518 


566-501 


668 


611-183 


419 


458-i5» 


469 


5ii'9i4 


619 


567-59S 


669 


611-177 


420 


4S9-i»6 


470 


5,4-007 


620 


568-689 


670 


6»3-?7i 


4S1 


460-4,? 


471 


JiS-io" 


621 


569-783 


671 


6H-464 


422 


461-513 


472 


516-195 


522 


570-876 


672 


(15-558 


428 


461-607 


473 


517-188 


628 


571-970 


673 


616-651 


424 


463-700 


474 


518-382 


624 


S73'o64 


674 


617-745 


425 


464T94 


476 


S'9>76 


626 


574"'5? 


676 


618-839 


428 


465-B88 


476 


510-569 


626 


575'*5' 


676 


619-933 


427 


466-981 


477 


Si,-66j 


627 


576-345 


677 


631-016 


428 


468-07S 


478 


5"-157 


628 


577-438 


678 


631-, 10 


iga 


469-169 


479 


513-850 


629 


578-531 


679 


633-»«3 


430 


470-161 


480 


S14'944 


630 


579-615 


680 


634-307 


-431 


4ri'35« 


481 


J16-037 


631 


580-719 


681 


<35-4oi 


432 


47i-449 


483 


5i7-'ji 


632 


58, -81 J 


683 


636-494 


433 


473 ■543 


483 


518-115 


633 


581-906 


688 


637-588 



LINXA& UEASCSS. 



Table V. — eontinutd. 
METKE3 TO YABD3. 



i 


TttrcU. 


1 


Tardi. 


1 


TortU. 


1 


Yarib. 


i 




a 




s 




a 




SOI 


657-173 


651 


71 ■■955 


701 


766-637 


761 


811-3.8 


602 


6j8-j67 


652 


713*0-19 


702 


767-73'> 


762 


811-4.1 


603 


(S 5 9-461 


633 


714141 


703 


768814 


758 


813*506 


601 


660-554 


654 


715-136 


701 


769-918 


754 


814-599 


G03 


661-648 


655 


716-33=' 


705 


771 -oil 


766 


815-693 


l!06 


661-741 


656 


7l7-4>3 


706 


771-105 


756 


816-787 


607 


66yiiS 


6S7 




707 


773-'99 


757 


817-880 


608 


664-919 


658 


719-6.0 


708 


774*191 


768 


818-974 


G09 


«66-oii 


659 




709 


775-386 


750 


830067 


610 


667116 


660 


711-7P8 


710 


776+79 


760 


831-161 


611 


6<S8-uo 


661 


721-89. 


711 


777*573 


761 


831-155 


612 


669-303 




713-985 


712 


778-667 


762 


833-348 


613 


670-397 




7=5'079 


713 


779-760 


763 


834*441 


614 


671-491 


661 


716-.71 


714 


780854 


764 


835-536 


615 


671-58+ 




717-166 


716 


78.-9+8 


765 


836-619 


616 


673-678 




7>8-j6o 


716 


783-0+1 


766 


837-713- 


617 


674771 


667 


719*453 


717 


784-'35 


767 


838-8.6 


618 


675-865 


6ti8 


730'547 


718 


785-118 


768 


839*910 


619 


676-959 




731*640 


719 


786-311 


769 


841004 


620 


678-051 


670 


731*734 


720 


787-416 


770 


841*097 


621 


679-'46 


671 


733*818 


721 


788-509 


771 


843*191 


622 




672 


734'9ii 


722 


789-603 


772 


844185 


623 


681-333 


673 


7360.5 


723- 


790-697 


773 


8+5-378 


624 


681-417 


674 


737-109 


724 


791-790 


774 


846-471 


626 


683-51X 


675 


738-101 


725 


791-88+ 


775 


847-566 


626 


684-6.4 


676 


739-196 


726 


793-978 


776 


8+8-659 


627 


685-708 


677 


740-390 


727 


795-071 


777 


849*753 


628 


686-801 


678 


74' -483 


728 


796-165 


778 


850-846 


629 


687-895 


679 


741*577 


729 


797158 


779 


851-940 


630 


688989 


680 


743*670 


730 


798-351 


780 


853-034 


631 




681 


744*764 


731 


799-446 


781 


854- 117 


632 




682 


745-858 


733 


800-539 


7S3 


855-111 


633 




683 


746-951 


733 


80.-633 


783 


856-315 


6S4 




684 


748-045 


731 


801-717 


781 


8S7*+oB 


6SS 




685 


749-J39 


735 




785 


858-501 


636 




688 


750-131 


788 


804-91+ 


786 


859-596 


637 




687 


751-316 


737 


806-008 


787 


860-689 


638 




688 


751*410 


738 


807-1OI 


788 


86.-783 


639 




689 


753*5'3 


739 


808.95 


789 


861-876 


640 




690 


754-607 


740 


809-186 


790 


863-970 


641 


701-019 


691 


755-700 


741 


8.0-3B1 


791 


865-064 


642 


70iiii 


G92 


756-794 


742 


8,. -476 


792 


866-. 5? 


6*3 


703-106 


693 


757-888 


743 


8.1-569 


793 


867-151 


644 


704-300 


694 


758-981 


744 


8.3-663 


794 


868-345 


643 


705-393 


695 


760-075 


746 


8.4-757 


795 


869-438 


646 


706-487 


696 


761169 


746 


815*850 


796 


870-531 


617 


707-581 


697 


761-161 


747 


816-944 


7a7 


871-615 


648 


708-674 


698 


763-356 


748 


B.80J7 


798 


871-719 


640 


709-768 


699 


764449 


740 


819-.31 


799 


873-8.3 


650 


710-86. 


700 


765-543 


750 


8io'ii5 


800 


874-906 



LINEjLI UUSDRt. 

Tabls v. — eonttnued. 
METRES TO TAEDS. 



1 


Yttdi. 


1 


Tirds. 


1 


YttS*. 


1 


Tirda. 


s 




S 




9 




B 




801 


e;6-ooo 


851 


930-681 


901 


985-363 


951 


1040-045 


802 


877-094 


852 


931-775 


902 


986-457 


952 


1041-139 


803 


878-187 


653 


931-869 


903 


987-551 


953 


1041-131 


801 


879-181 


854 


933*963 


904 


988644 


954 


1043*316 


805 


88e'37S 


856 


93S-056 


905 


989-738 


955 


1044-410 


806 


881-468 


856 


936-150 


906 


990-83' 


956 


1045-513 


807 


881-561 


857 


93J-143 


807 


991-915 


957 


1046-607 


803 


883-655 


858 


938-337 


908 


993-019 


958 


1047-700 


809 


884749 


859 


939431 


909 


994-111 


969 


1048-794 


810 


885-8+3 


860 


9405^ 


910 


99J-106 


960 


1049-888 


811 


886-936 


861 


941-618 


911 


996-300 


9G1 


1050-981 


812 


888-030 


862 


941-711 


912 


997-393 


962 


1051-075 


813 


889-iH 


863 


943-805 


913 


998-48; 


963 


1053-169 


814 


890-117 


864 


944-899 


914 


999-581 


961 


1054-161 


815 


89.-311 


865 


945'99J 


915 


1000-674 


965 


1055-356 


8ie 


891-405 


866 


947-086 


916 


1001-768 


966 


1056-449 


817 


893-498 


867 


948-180 


917 


1001-861 


967 


1057-543 


818 


89459^ 


868 


949-173 


918 


1003-955 


968 


1058-637 


819 


895-685 




950-367 


919 


1005-049 


969 


1059;? 30 


820 


896-;J9 


870 


951-461 


920 


10O6-I41 


970 




821 


897 873 


871 


95^-554 


921 


1007-136 


971 


1061-918 


822 


898-966 


872 


953-648 


922 


1008-330 


972 


■063-01. 


823 


900-060 


673 


954-741 


923 


1009-413 


973 


1064-105 


821 


901-154 


8T4 


955-835 


924 


101 0-5 17 


971 


1065-199 


825 


901-147 


875 


956-919 


025 


1011611 


975 


1066-191 


826 


903 -3 4 > 


876 


958-0" 


926 


ion-;o4 


976 


1067-386 


827 


904-4] 4 


877 


959-116 


927 


10.3-798 


977 


1068-479 


828 


905-518 


878 


960-110 


928 


.014-891 


978 


1069-573 


829 


906-611 


879 


961-303 


929 


.015-985 


979 


1070-667 


830 


9or7i5 


880 


961-397 


930 


1017-079 


980 


1071-760 


S31 


90B-809 


881 


963-49 " 


981 


1018-171 


981 


1071-854 


832 


909-903 


882 


964*584 


932 


1019-166 


982 


1073-948 


833 


910-996 


883 


965-678 


933 




983 


1075-041 


834 


911-090 


SS4 


966-771 


934 


101 1-45 J 


981 


1076-135 


835 


913-184 


885 


967-865 


936 


I011-5+7 


985 


1077-119 


836 


914-177 


886 


968-959 


938 


1013-640 


986 


1078-311 


«37 


9'5-37" 


887 


970-051 


937 


■014-734 


987 


1079-4.6 


838 


Si 6-464 


888 


971-146 


938 


1015-8^8 


988 


1080-509 


839 


9'T'Si8 


889 


9;i-j+o 


939 


1016-911 


989 




840 


918-651 


890 


973-333 


940 


1018-015 


990 


1081-697 


841 


919-7+5 


891 


974-4'7 


941 


1019-109 


991 


1083-790 


842 


910-839 


892 


975-511 


942 


1030-101 


992 


1084-884 


S43 


9" 93 J 


893 


976-614 


913 


1031-196 


993 


1085-978 


841 


913-016 


894 


977-508 


944 


1031-390 


994 


.087-071 


845 


914-110 


896 


978-801 


945 


1033-483 


996 


1088-165 


816 


9»5-i'4 


896 


979-895 


946 


103+-577 


99S 


.089-158 


8« 


916-307 


897 


980-989 


947 


1035-670 


997 


1090-351 


848 


917-401 


898 


981-081 


S4S 


1036-764 


998 


.09.-446 


S49 


918-494 


899 


983-176 


049 


1037-858 


999 


1091-539 


850 


919-588 


900 


984-170 


960 


1038-951 


1000 


1093-633 



UMXAE UBASTTBB. 

Taslx V. — emtinued. 
» TABDS. 



1 


Tarda. 


1 


Yards. 


1 


Yards. 


1 


y.rdi 


1006 


IOJ9IOI 


1265 


I37i'509 


1605 


1645-9.8 


1755 


19'9-Si6 


1010 


I10+-569 


1260 


1377-978 


1510 


1651-386 


1760 


1914-794 


1015 


I1IO-037 


1266 


1383-446 


1515 


1656-854 


1765 


1930-161 


1020 


.115-506 


1270 


1388-914 


1520 




1770 


1935-730 


1025 


1110-974 


1275 


1394-381 


1625 


1667-790 


1775 


1941-199 


1030 


>ii6-44l 


1280 


1399-850 


1530 


1673-159 


1780 


1946667 


1086 


1131910 


1285 


1405-318 


1636 


1678-717 


1785 


'9S^'35 


1040 


ii37-3?8 


1290 


1410-787 


1640 


1684-195 


1790 


1957-603 


1045 


1141-846 


1296 


'4i6i;s 


1B45 


1689-663 


1795 


1963-07. 


1050 


"Wh 


1300 


1411-713 


1550 


1695131 


1800 


■968-539 


1055 


"i3783 


1306 


I4i;-i9i 


1556 


1700-599 


1806 


i974'°o8 


1060 


11S9-1S1 


1310 


1431-659 


1560 


1706-068 


1810 


1979476 


1065 


1I64-71J 


1S16 


.438-1=7 


1565 


■7ii-53« 


1815 


,984-944 


1070 


1170187 


1320 


1443-596 


1670 




1820 


1990-4" 


1076 


1175-655 


1326 


1449-064 


1575 


1711-471 


1825 


1995-880 


lOSO 


Ii8i-H4 


1330 


i45fS3i 


1580 


1717-940 


1830 


1001-348 


10S5 


im-S9i 


1335 


1460000 


1685 


■73i--f°8 


1835 


1006-817 


1090 




1340 


1465-468 


1690 


'738-B77 


1840 


1011-185 


1095 


iigTSii 


1346 


1470-936 


1595 


1744'3+S 


1846 


'017-753 


1100 


UOV996 


1850 


.476-405 


1600 


1749-813 


1850 


1013-11. 


1105 


1108464 


1365 


.481-873 


160S 


i755-»Si 


1855 


1018-689 


1110 


'^'3'933 


1360 


1487-341 


1610 


1760-749 


1860 


=034-157 


1116 


111 9-401 


1365 


1491-809 


1G16 


.766-1.7 


1866 


1039-616 


1120 


1114-869 


1370 


1498-177 


1630 


1771-685 


1870 


1045-094 


1125 


"30-337 


1376 


»503-745 


1826 


iJ77-'5+ 


1875 


1050-561 


1130 


1*35805 


1380 


1509-1.4 


1630 


-781-611 


1880 


1056-030 


113S 


1141-173 


1385 


.514-681 


1636 


.788-090 


1885 


106.-498 


1140 


1146-741 


1390 


1510- 150 


1640 


1793-558 


1890 


1066-966 


1145 




1395 


1515-618 


1645 


1799 016 


1896 


1071-415 


1160 


1157-678 


1400 


1531-086 


1650 


1804-494 


1900 


1077-903 


1155 


1163-146 


1405 


'S3*-554 


1665 


1809-963 


1905 


1083-37. 


1160 


1168-614 


1410 


154^-013 


1660 


181543. 


1910 


1088839 


1166 


1 174-081 


1416 


1547-491 


1665 


1810-899 


1916 


1094-307 


1170 


il71)-55» 


1420 


1551-959 


1670 


■816-367 


1920 


1099-775 


1175 


1185-019 


1425 


'558-417 


1676 


 831835 


1935 


iio5;i44 


1180 


1190-487 


1430 


1563-895 


1680 


1837-303 


1930 




11S6 


'i95'955 


1435 


1569-363 


1685 


 841-771 


1935 


11.6180 


1190 


1 JO 1-413 


1440 


■57+-83» 


1690 


1848- 140 


1910 


1111-648 


1195 


1306-891 


1445 


1580-300 


1695 


1853-708 


1945 


1117-116 


1200 


1311-360 


1450 


.585-768 


1700 


1859-1J6 


1960 


1131-584 


1206 


13.7-818 


1455 


I59i'i36 


1706 


lfo-i!t 


1955 


ilj8-053 


1210 


1313-296 


1460 


.596-704 


1710 




1960 


= ■43-511 


1215 


iJi8-;64 


1466 


i6oi'.7i 


1715 


l8?5-58t 


1965 


2.48-989 


1220 


1334-131 


1470 


1607 ■641 


1720 


.881-049 


1970 


1' 54-457 


1226 


I339'7«' 


1475 


1613-109 


1725 


1886-5.7 


1975 


1159-915 


1230 


1345-169 


1460 


1618-577 


1730 


1891-985 


1980 


=165-393 


1236 


1350637 


1486 


1614-045 


1736 


1897-453 


1985 


1170-861 


1240 


1356105 


1490 


1629-513 


1740 


1901-911 


1990 


1176-330 


1245 


13*1-573 


1495 


.63498. 


1746 


1908-390 


1995 


1181-798 


1250 


1367-041 


1600 


1640450 


1750 


.913-858 


2000 


1187-166 



UNSAK MEA&DBE, 

Tablb Y.—eontMued. 
HGTBES TO TAfiDS. 



ItNE&B UBASUBE. 



TiMB VI. 
DECAM2TEES to POLES ibd TAED3. 



II 


1 


1 


II 


1 


1 


II 


1 


i 


il 


1 


1 


1 


, 


5-+36 


51 


lOI 


1-153 


101 


,00 


4-569 


151 


300 


'■386 


a 


3 


5'373 


52 


iOJ 


1-189 


102 




4-506 


152 


301 


1-3" 


3 


s 


5'3°9 


63 


105 




103 


10+ 


4-44^ 


153 


304 


1-359 


i 


7 


5;t45 


54 


107 


I'oSl 


104 




4378 


154 


306 


1-195 


5 


9 


5->8i 


55 


109 


1998 


105 


308 


4-3 '5 


155 


308- 


i-iji 


C 






56 






106 






156 


3'0 


1-068 


7 


'3 


5'oSt 


57 


113 


1-87? 


107 




4-'8j 


157 




1004 


8 


>S 


4'99' 


68 


"5 


1-80; 


108 


114 


4-134 


158 


314 


0-940 


9 


1? 


4'<'i? 


69 




'■743 


109 


116 




169 


3.6 


0-876 


10 


'9 


fS6i 


60 


119 


1-680 


110 


118 


3-996 


160 


J'8 


0-8.3 


11 


ii 


4-800 


61 


111 


1-6 16 


111 


310 


3-933 


161 


310 


0-749 


12 


ij 


4'7J* 


62 


113 


1-551 


113 




3-869 


162 


331 


0-685 


13 


15 


4-671 


63 


'iS 


1-489 


113 


224 


3-805 


163 


3H 


0-611 


14 


17 


4*09 


64 


117 


'•415 


114 


3l6 


3-741 


164 


316 


0-558 


15 




4-545 


65 


119 


ij6i 


116 


Ji8 


3-678 


165 


338 


0-494 


16 


31 


4-iti 


66 


'3' 


1-198 


116 


330 


3-6'4 


166 


330 


0-431 


17 


3J 


4"+i8 


67 


'33 


1-134 


117 


331 


3-55' 


167 


331 


0-367 


18 


35 


4*354 


66 


'35 


1-170 


118 


134 


3-487 


168 


334 


0-303 


19 


37 


4-390 


69 


"37 


no; 


119 


»36 


3-413 


169 


336 


0-340 


20 


39 


4-"7 


70 


'39 


'■043 


120 


338 


3-360 


170 


338 


0-176 


21 


41 


^■'6S 


71 


'41 


0-979 


121 


140 


3-396 


171 


340 


o-iii 


22 


45 


4-099 


72 


'43 


0-916 


122 


341 


ytii 


172 


34* 


0-049 


23 


45 


4036 


73 


'45 


0-853 


123 


144 


3-169 


173 


343 


5-485 


2i 


+7 


3-97i 


74 


'47 


0-788 


124 


146 


3-105 


174 


345 


5-41' 


25 


49 


3-908 


75 


149 


0-715 


125 


348 


3-04' 


175 


347 


S-358 


26 


5" 


3-845 


76 


'5' 


0661 


126 




1-9:8 


176 


349 


5-194 


27 


53 


3-781 


77 


'53 


c-597 


127 




1-914 


177 


351 


S-130 


28 


55 


3-717 


78 


'55 


0-534 


128 




3-8io 


178 


353 


S-.67 


29 


57 


3-654 


79 


'57 


0-470 


129 


^56 


1-787 


179 


355 


5-'03 


30 


59 


3'59i' 


80 


'59 


0406 


130 


118 


1-713 


180 


357 


5039 


31 


C. 


3-5»6 


81 


16. 


0-343 


131 


360 


1-6J9 


181 


359 


4-976 


32 


6j 


3463 


82 


.63 


0-179 


132 




1-596 


182 


361 


4-913 




«S 




83 


'65 


0-115 


133 




1-531 


183 


363 


4-848 


31 


«7 


3'335 


84 


167 




134 


i56 


1-468 


184 


365 


4-785 


36 


69 


3*i7i 


85 


169 




135 




»-4°S 


185 


367 


4-711 


36 




3-io8 


86 


171 


0-014 


136 




i'34i 


186 


369 




37 


73 


3-144 


87 




5-461 


137 




1-177 


187 


37' 


4594 


88 


75 


3-081 


88 


'74 


5-397 


138 




1-11 + 


188 


373 


4-530 


89 


77 


3-017 


89 


176 


5-333 


139 




1-150 


189 


375 


4-466 


40 


79 


1-953 


90 


178 


5-^70 


140 


178 


3-086 


190 


377 


4-40J 


41 


81 


1-889 


91 


1 80 


5-306 


141 


180 


1-033 


191 


379 


4'339 


42 


83 


1-836 


92 


181 


5-'4» 


142 




'-959 


19-3 


38' 


4-175 


43 


85 


1-761 


93 


184 


5-079 


143 


384 


'■895 


193 


383 


4-111 


44 


87 


1-698 


94 




5-0i5 


144 


3S6 


1-831 


194 


385 


4-<48 


45 


89 


1-635 


95 


188 


4-95' 


145 




 -768 


196 


387 


4-084 


46 


9> 


i'S7i 


96 


190 


4-S88 


146 


190 


1-704 


196 


389 


4-031 


47 




1*507 


97 


191 


4-S14 


147 


191 


1-641 


197 


39' 


3-957 


48 


95 


1444 


98 


'94 


4-760 


148 


394 


'-577 


198 


393 


3-893 


49 


97 


1-380 


99 


196 


4-697 


149 


196 


1-513 


199 


395 


3-830 


BO 


99 


1-3.6 


100 


198 


4-633 


150 


398 


1-450 


200 


397 


3-766 


v^ 


m 


?:'?i\ 


kv 


LiM 


HaVi 


»IJ 


HMHA 


Ml 


*H' 


MSJ 



UNIAS KIABDBB. 



HBCTOICfiTBES lo EUBL0NG9 avd YASDS. 



u 


1 i 


M 


1 


i 


H 


1 


1 


11 


Lt 


?1 


S K 


J_ 


^ 


!l 


A. 


fi 


sj 




109-563 


51 


H 


77-5>9 


101 


SO 


45-694 


161 


75 


13-859 




118717 


52 


15 


186-891 


102 


50 


■55-OS7 


162 


75 


113-11, 




I 108-090 


63 


16 


7fi'iS5 


103 


5" 


44-410 


163 


76 


11-586 




» "r*5i 


54 


16 


i85'6i8 


104 


5" 


"53'784 


154 


76 


111-949 




1 loe-SiA 


5B 




74-981 


106 


51 


43- '46 


166 


77 






1 116-180 


56 




"84-345 


106 


51 


151-510 


1B6 


77 


110-676 




3 105-543 


67 


18 


73-J08 


107 


53 


4"-8?4 


167 


78 


10-039 




3 114-906 


6S 


18 


183-071 


108 


53 


■£'■136 


158 


78 


1:9-401 




4 104-170 


69 


^9 


71-435 


109 


54 




169 


79 


8-766 


10 


4 JU"633 


60 


19 


181-798 


110 


£4 


149-964 


160 


79 


118-119 




S 101-996 


61 


30 


71-161 


111 


55 


39-317 


161 


80 


7'49i 




5 111-360 




30 


180-515 


112 


55 


148-690 


162 


80 


116-85S 






68 


31 


69-888 


113 


56 


38-053 


163 


Si 


6-119 




6 11 1-086 


64 


31 


"79-15' 


114 


56 


"47-4" 7 


164 


Si 


115-581 




J 100-450 


66 


31 


68-615 


116 


£7 


36-780 


166 


81 


4-945 




7 109-813 


66 


31 


"77-978 


116 


57 


"46- "43 


166 


81 


114-309 




8 99176 


67 


33 


6J-J4f 


117 


58 


35-507 


167 


83 


3-67» 




8 103-539 


68 


33 


176-705 


118 


£8 


"45'8jo, 


168 


83 


""3-035 




9 97-90} 


69 


34 


66-068 


119 


59 


34-»33 


169 


84 


1-J99 


20 


9 lo;-i66 


70 


34 


" 75-43 " 


120 


59 


"43-597 


170 


8i 


ni-76- 


SI 


.0 g6-6,g 


71 


35 


64-795 


121 


60 


3»-9'So 


171 


85 


,., , 


£3 


10 105-993 


72 


35 


174-»5B 


122 


60 


141-313 


172 


85 


..0-488 


S3 


" 95-35* 


2" 


3* 


63-511 


123 


61 


31-687 


178 


8£ 


119-851 


M 


11 104-719 


74 


3« 


"71-885 


124 


61 


14" -050 


174 


86 


109-115 


S5 


11 94083 


76 


37 


61-148 


126 


61 


30-4" 3 


176 


86 


118-578 


26 


11 103-446 


76 


37 


i;r6ii 


126 


61 


"39-7;6 


176 


87 


107-941 


27 


 3 91-809 


77 


38 


60-974 


127 


«3 


19-140 


177 


87 


117-305 


S8 


13 101-171 


78 


38 


170-338 


128 


63 


138-503 


173 


88 


"o6'668 


29 


14 9i'53* 


79 


39 


59-JO' 


129 


64 


17-866 


179 


88 


116-031 


80 


14 100-899 


SO 


i9 


169-064 


130 


64 


137-130 


180 


89 


i°5-395 


81 


15 90-161 


81 


40 


58-418 


181 


6S 


16-J93 


181 


89 


"4-758 


82 


IS 199-616 


82 


40 


167-791 


182 


65 


"3£-956 


182 


90 


"04-111 


83 


.6 88-989 


88 


41 


57-154 


188 


66 


15-310 


183 




113-485 


84 


16 .98-351 


84 


4> 


166-518 


134 


66 


134-683 


1S4 


9° 


"01-848 


86 


17 87-716 


86 


4» 


55-881 


136 


67 


14-046 


185 


9' 




36 


17 197-079 


86 


41 


165-144 


136 


67 


133-409 


186 


91 


"01-575 


87 


.8 86-44, 


67 


43 


54-608 


137 


68 


11-773 


187 


91 


110-938 


SS 


18 195-806 


88 


43 


163-971 


138 


68 


"3i-"36 


188 


93 


100-301 


89 


19 85-169 


89 


44 


53-334 


189 


69 


11-499 


189 


93 


109-665 


40 


'9 "94-531 


80 


44 


161-697 


140 


69 


130-863 


190 


94 


99-018 


41 


10 83-895 


91 


45 


Si-06. 


141 


70 


io-ii6 


191 


94 


108-391 


48 


10 193-159 


98 


45 


161-414 


142 


70 


119-589 


192 


95 


97'75S 


43 


11 8i-6ii 


03 


4« 


50-787 


148 




'8-953 


193 


95 


107-118 


44 


11 191-985 


S4 


46 


160-151 


141 




118-J.6 


194 


96 


96-481 


46 


" 81-349 


96 


47 


49-5'4 


146 




17-679 


196 


96 


105-845 


46 


11 190-711 


96 


47 


158-877 


146 




" 17-043 


196 


97 


95'io8 


47 


13 80-075 


97 


48 


48-141 


147 




.6-406 


197 


97 


104-571 


48 


13 189-439 


98 


48 


157-604 


148 




115-769 


198 


98 


93 '934 


49 


14 78-801 


99 


49 


46-967 


149 


74 


"£-'3* 


199 


98 


103-198 


CO 


14 188-165 


LOO 


49 


156-330 


160 


74 


114*496 


soo 


99 


01-661 



Tabm vm. 

EILOUlllEES TO TMTT.TH UTD TABDS. 



H 


HilM. -Yftrdi. 


i| 


uhm. 


Tardo. 


il 


.^ 


Tuds. 




51 




1:1. 5-186 


110 


63 


619-636 




52 




£48-919 


120 


74 


995-967 




63 




1641-551 


130 


So 


'371-197 




64 




97«-i8s 


140 


66 


.748-618 




&e 




309-818 


150 


93 


364-958 




56 




1403'45» 


160 


99 


741-189 




67 




737-084 


170 


105 


1117-619 




68 




60-7.7 


180 




1493-950 




69 




ii64-3£o 


190 


118 


110-180 




60 




497*983 


200 


114 


4B6-611 




61 




.£9 1-616 


210 


130 


861-941 




62 




9l5'i49 


230 


136 


1139-171 




63 




:ts8-88i 


230 


141 


i6i£-Coj 




64 




'35i"£'5 


240 


•49 


131-933 




65 




686-H9 


260 


155 


608-164 




66 




iSi'78^ 


WO 


161 


984-594 




67 






270 


167 


1360-915 




68 


41 


447-048 


280 


173 


"737-J£5 




69 


41 




290 


180 


353-£86 




70 


4J 


874-3 >4 


800 


1S6 


719-917 




71 


44 


107-947 


810 


191 


1106-147 




72 


44 


i]0i-£8o 


820 


.98 


.48i-fi78 




78 


45 


6JS-1I3 


330 


105 


98-908 




74 


45 


1718-846 


840 




47£-i39 




7S 


*6 


1061-479 


850 




851-569 




76 


47 


39a-Mi 


860 


113 


1117-900 




77 


47 


1489-745 


870 


J19 


1604-130 




78 


48 


813-378 


860 


136 


iio-£6i 




79 


48 


157-011 


890 


141 


596-8).i 




80 


49 


1150-644 


400 


148 


973-11' 




81 


50 


584-177 


410 


i£4 


■349-553 




S2 


50 


1677-910 


420 


160 


■715-883 




83 


5> 


1011-544 


4S0 


167 


341-114 




84 


S» 


345-177 


440 


173 


718-544 




85 


£1 


.4J3-8.0 


460 


179 


1094-B75 




66 


S3 


771-443 


460 


185 


1471-105 




87 


5* 


106-076 


470 


191 


87-536 




88 


54 


1199-709 


480 


198 


463-867 




89 


55 


533-341 


490 


30+ 


840-197 




SO 


55 


1616-975 


600 


310 


1116-518 




91 


56 


960-608 


650 


341 


i3jB-.go 




92 


57 


194-14« 


600 


371 


1459-833 




93 


57 


1387-874 


650 


403 


1581-486 




94 


J8 


7H-S07 


700 


434 


1703-139 




9G 


£9 


SS*i+o 


750 


466 


64-791 




96 


59 


1148-773 


800 


497 


■86-4M 




97 




+81-406 


860 


5-8 


jog -097 




98 




■576-039 


900 


i£9 


419-750 




99 


61 


909-671 


950 


£90 


55 ■■403 






lOO 


61 


143-305 


1000 


611 


673-o££ 



UHSAB HXASOH. 

Tabu IX. 
PBAOnONS OF AN INCH to MHiLIMBTEES. 

I ii I Mini- I li I MOU- I ll I Milli- \ii\ MiUi 
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UKIAJI HBA8UU. 



Tablb X 
FEET Aim INCHES to M£TBES. 



1 




1 in. 


2 in. 


Sin. 


4 in. 


Gin. 


Bin. 


7iii. 


Sin. 


9 in. 


10 in. 


11 in. 


KiTBBS. 1 





1 




0-025 


0-051 


0*076 


0-I02 


0*127 


0-152 


0*178 


0-203 


0*229 


0-254 


0-279 


1 


0-305 


0-330 


0-356 


0*381 


. 0-406 


0-432 


0*457 


0-483 


0-508 


0-533 


o*559 


0-584 


2 


o*6io 


0-635 


0-660 


0-686 


0711 


0*737 


0*762 


0-787 


0-813 


0-838 


0*864 


0-889 


3 


0-914 


0-940 


0-965 


0-991 


1-016 


1*041 


1*067 


1*092 


i'ii8 


1-143 


1*168 


1*194 


4 


i*ai9 


1-245 


1-270 


1-295 


I-32I 


1-346 


1*372 


1*397 


1-422 


1-448 


1-473 


1-499 


6 


i"524 


1-549 


1*575 


1-600 


1*626 


1-651 


1-676 


1-702 


1*727 


1*753 


1-778 


1-803 


6 


1-829 


1-854 


i-88o 


1-905 


1*930 


1*956 


1*981 


2-007 


2*032 


2-057 


2-083 


2-108 


7 


a*i34 


2-159 


a- 1 84 


2*210 


2-235 


2*261 


2-286 


2-311 


2-337 


2*362 


2-388 


2-413 


8 


2-438 


2-464 


2-489 


2*514 


2-540 


2*565 


2*591 


2-6i6 


2-641 


2-667 


2*692 


2*718 


9 


a743 


ra68 


2-794 


2-819 


2-845 


2-870 


2*895 


2-921 


2*^46 


2*972 


2*997 


3-022 


10 


3-048 


3-073 


3*099 


3-124 


3-149 


3*175 


3-200 


3-226 


3-251 


3*276 


3-302 


3-327 


11 


3*353 


3-378 


3*403 


3*429 


3*454 


3*480 


3*505 


3-530 


3-556 


3*581 


3*607 


3*632 


12 


3-657 


3*683 


3*708 


3*734 


3*759 


3*784 


3-810 


3*835 


3-861 


3-886 


3-911 


3*937 


13 


3*962 


3-988 


4*013 


4-038 


4-064 


4-089 


4-115 


4*140 


4-165 


4*191 


4-216 


4*242 


14 


4-267 


4-292 


4*318 


4*343 


4-369 


4-394 


4*419 


4*445 


4-470 


4*496 


4-521 


4-546 


15 


4*572 


4*597 


4-623 


4-648 


4*673 


4-699 


4*724 


4*750 


4-775 


4*800 


4-826 


4-851 


16 


4-877 


4-902 


4*927 


4*953 


4*978 


5-004 


5*029 


5-054 


5-080 


5*105 


5-131 


5*156 


17 


5*i8i 


5*207 


5*232 


5*258 


5-283 


5-308 


5*334 


5*359 


5-385 


5*410 


5*435 


5-461 


18 


5486 


5*512 


5-537 


5-562 


5-588 


5*613 


5-639 


5-664 


5*689 


5-715 


5-740 


5-766 


19 


5*791 


5*816 


5*842 


5*867 


5-893 


5*918 


5*943 


5-969 


5*994 


6*020 


6*045 


6*071 


20 


6-096 


6*121 


6-147 


6-172 


6-197 


6*223 


6-248 


6-274 


6-299 


6*324 


6*350 


6-375 


21 


6 -40 1 


6-426 


6*451 


6-477 


6-502 


6-528 


6*553 


6-578 


6*604 


6-629 


6*655 


6-680 


22 


6-705 


6-731 


6-756 


6*782 


6-807 


6-832 


6-858 


6-883 


6-909 


6*934 


6-959 


6-985 


23 


7*010 


7-036 


7-061 


7*o86 


7-112 


7*137 


7*163 


7*188 


7-213 


7*239 


7-264 


7-290 


24 


7-315 


7-340 


7-366 


7-391 


7*417 


7*442 


7-467 


7-493 


7-518 


7*544 


7-569 


7-594 


25 


7-620 


7*645 


7-671 


7-696 


7*721 


7*747 


7*772 


7-798 


7-823 


7-848 


7-874 


7*899 


26 


7-925 


7-950 


7-975 


8-001 


8-026 


8-052 


8-077 


8*102 


8-128 


8-153 


8-179 


8*204 


27 


8-229 


8-255 


8-280 


8*306 


8-331 


8*356 


8*382 


8-407 


8-433 


8-458 


8-483 


8-509 


28 


8*534 


8-560 


8-585 


8-610 


8-636 


8-661 


8*687 


8-712 


8*737 


8-763 


8-788 


8-814 


29 


8*839 


8-864 


8-890 


8-915 


8-941 


8-966 


8-991 


9-017 


9*042 


9'o68 


9-093 


9-118 


30 


9-144 


9-169 


9*195 


9*220 


9-245 


9*271 


9*296 


9-322 


9*347 


9-372 


9-398 


9-423 


31 


9-449 


9-474 


9*499 


9*525 


9*550 


9'S1(> 


9-601 


9-626 


9*652 


9-677 


9-703 


9-728 


32 


9*753 


9*779 


9*804 


9*830 


9*855 


9*880 


9-906 


9*931 


9-957 


9-982 


10-007 


10-033 


33 


10-058 


10*084 


10*109 


10*134 


10*160 


10*185 


10-2I1 


10*236 


10*261 


10*287 


10*312 


10-338 


34 


10-363 


io'388 


10-414 


10-439 


10*465 


10*490 


10*515 


10-541 


10-566 


10*592 


10617 


10-642 


35 


IO-668 


10-693 


10-719 


10-744 


10-769 


10-795 


10-820 


10*846 


10*871 


10*896 


10*922 


10-947 


36 


10-973 


10-998 


1 1-023 


11-049 


11-074 


II'IOO 


11-125 


11-150 


11*176 


11*201 


11-227 


11*252 


37 


ir277 


"•303 


11-328 


11-354 


11-379 


11*404 


11*430 


11*455 


11*481 


11*506 


11-531 


11*557 


38 


11-582 


11-608 


11*633 


11*658 


11*684 


11*709 


11*735 


11*760 


11*785 


11*811 


11*836 


11-862 


39 


11-887 


11-912 


11-938 


11*963 


11-989 


12*014 


12-039 


12*065 


12*090 


12*116 


12*141 


i2-i66 


40 


12-192 


12*217 


12-243 


12*268 


12*293 


12-319 


12*344 


12-370 


12*395 


12*420 


12-446 


12*471 


41 


12-497 


12-522 


12-547 


12-573 


12-598 


12-624 


12*649 


12-674 


12*700 


ia-725 


12-751 


12*776 


42 


I2*80I 


12-827 


12-852 


12*878 


12*903 


12*928 


12-954 


12*979 


13*005 


13-030 


13*055 


13-081 


43 


13-106 


13-1^2 


13-157 


13*182 


13*208 


13*233 


13*259 


13*284 


13*309 


13*335 


13*360 


13*386 


44 


i3'4ii 


13-436 


13*462 


13*487 


13*513 


13*538 


13-563 


13*589 


13*614 


13*639 


13*665 


13*690 


45 


13-716 


13-741 


13*766 


13*792 


13-817 


13*843 


13-868 


13-893 


13*919 


13*944 


13*970 


13*995 


46 


14*020 


14-046 


14*071 


14-097 


14*122 


14*147 


14*173 


14-198 


14-224 


14-259 


14-274 


14-300 


47 


14-325 


14*351 


14*376 


14-401 


14*427 


14-452 


14-478 


14-503 


14-528 


14*554 


14-579 


14*605 


48 


14*630 


14-655 


14*681 


14-706 


14*732 


14*757 


14-782 


14*808 


14*833 


14-859 


14*884 


14-909 


19 


14*935 


14-960 


14-986 


15-011 


15-036 


15-062 


15-087 


15-113 


15-138 


15-163 


15*189 


15-214 




1 in. 


2 in. 


Sin. 


4 in. 


6 in. 


Sin. 


7 in. 


Sin. 


9in. 


10 in. 


11 in. 



LIVEAB 1IEA8UAS. 
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Table X. — eantinued. 
FEET AKD INCHES to M£TBES. 



1 in. 



2 in. 



Sin. 



4 in. 



5in. 



6in. 



7 in. 



8 in. 9 in. 



10 in. 



11 in. 



xAtbxs. 



50 
51 
52 
53 
54 
56 
56 
57 
58 
59 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

70 
71 
72 
73 

74^ 
76 
76 
77 
78 
79 

BO 

Bl 

B2|H 

83 

84 

86 

86 

87 

88 

89 



15-240 

15*849 

i6*459 
16764 

17*068 

17*373 
17*678 

17*983 

18*288 
18*592 
18*897 
19*202 

19*507 
19*812 
20*116 
20*421 
20*726 
ai*03i 



21*336 
21*640 

21*945 
22*250 

22*86022 

23*164 
23*469 

23*774 23 



24*079 



384 24 



90 
91 
92 
93 
94 
96 
96 
97 
98 
99 



24* 
24*688 

*993 
25*298 

25*603 

25*907 

26*212 

26*517 
26*822 

27-127 

27*431 
27*736 
28*041 
28*346 
28*651 

28*955 
29*2 

29*5^5 

29* 

30-175 



60^9 



87029 






15*265 
15*568 

15*875 
16*179 

16*484 

16*789 

17-094 

17*399 
17*703 
18*008 

18*313 
18*618 

18*923 

19*227 

"9*532 

19*837 
20*142 

20*447 
20*751 
21*056 



21*361 
21*666 
21*971 

22-275 

22*580 

•885 

23*190 

23*495 

*799 
24*104 



•409 

24*714 
25*018 

25*323 
25*628 

25*933 
26*238 

26*542 

26*847 

27*152 

27-457 
27*762 
28*066 

28*371 
28676 
28*981 
286 
af9*'590 

•895 
30*180 



1 in. 



5290 

5*595 
5*900 
6*205 
6*501 
6*814 
7*119 
7*424 
7*729 
8*034 

8-338 
8*643 
8*948 

9*253 
9*558 
9*862 
0*167 
0*472 

0-777 
1*082 

1-386 
1*691 
1*996 
2*301 
2*606 
22*910 

3*215 

3* 

3-825 

4*1 



52023 



7*482 

7*787 
8*092 

8*397 
8*701 
9*006 

9*3" 
9*6 1 6 

9*921 

30-225 

2 in. 



15*316 
15*621 

15*925 
16*230 

16-535 
16*840 

17-145 

17-449 

17*754 
18-059 

18*364 
18*669 

18*973 
19*278 

19*583 
19*888 

20*193 
2o*497 
20*802 
21*107 

21*412 
21*717 
22*021 
22*326 
22*631 
22*936 
23*241 

•545 
23*850 



3024 



4*434 24*460 24*485 

4*739 24*764 24*7901 
5*044 25-069 25*095 

5*349 25*374 25*399 
5-653 25*679 25*704 25 
5*958 25*984 26*009 
6*26326*28826*31426 
6*568 26*593 26*619 
6*873 26*898 26*923 
7*177 27*203 27*228 



27-508 
27*812 
28*117 
28*422 
28-727 
29*032 

29*336 
29-641 
29*946 
30-251 

Sin. 



5*341 
5-646 

6*256 
6*560 
6-865 
7*170 

7*475 
7*780 

8-084 

8*389 
8*694 

8*999 

9*304 
9-608 

9*9 '3 

0*2l8 

20*523 
0*828 
1*132 

1*437 
1*742 
2-047 
2-352 
2-656 
2*961 
3*266 

3*571 
3*876 
4* 1 80 



27*533 
27-838 

28*143 
28*447 
28-752 

29*057 
29-362 
29*667 

29*971 
30*276 

4 in. 



15*367 
15*671 
15*976 
16*281 
16*586 
16*891 

17*195 
17-500 
17*805 
18*110 

18*415 

18-719 
19*024 

19*329 

19*634 

19*939 
20-243 

20-548 

20*853 

21*158 

21*463 
21*767 

22*072 

22*377 
22*682 
22*987 
23*291 
23*596 

23*901 
24-206 

24*510 
24*815 

2f*I20 
25*425 

*730 
26*034 

•339 

26*644 
26*949 

27*254 



27*558 
27*863 
28*168 

28-473 

28-778 

29* 

29*387 

29*692 

29*997 

30*302 
6in. 



08229 



15*392 

15*697 
16*002 
16*306 
i6-6ii 
16*916 
17*221 
17*526 
17-830 

18*135 

18*440 

18*745 
19*050 

19*354 

19*659 
19*964 

20*269 

20*574 
20*878 

21*183 

21*488 

21*793 
22*098 

22*402 

22*707 

23*012 

23*317 
23*622 
23*926 
24*231 

24*536 
24*841 

25*145 
25*450 

25*755 
26*060 

26*i6j 

26*?^ 

26*974 
27*279 

27*584 
27*889 

28*193 
28*498 

28-803 

108 

29*413 
29*717 
30*022 

30-327 
6in. 



15*417 
15*722 
16*027 

16*332 
16*637 
16*941 
17*246 

17*551 
17*856 

18*161 

18*465 
18*770 

19*075 
19*380 
19*685 
19*989 
20-294 
20-599 
20-904 

2I'209|2 

2t-5i3 
2i*8i8 

22*123 

22*428 

22*733 
23*037 
23*342 
23.1647 
23*952 
24*257 



24*561 
24*866 

25*171 

25*476 

25*780 

26*085 

26 

26*695 

27*000 

27*304 27 



•390 26 



9142 



52428 



27*609 

27- 
28*219 

28 
28*828] 

29*133 
29-438 

29*743 

30*048 

30-352 



15*443 
15*748 
16-053 

16-357 
16*662 

16*967 

17*272 
17-576 
17-881 
18*186 



18*491 
18-796 
19-100 

19*405 

19-710 

20-015 
20*320 
20*624 
20*929 

1*234 

21*539 
21^844 

22*148 

22*453 
22*758 
23*063 
23*368 
23-672 

23*977 
24-282 

24*587 
24*891 

25*196 
25*501 
25*806 
26*111 

*4i5 
26*720 

27*025 

•330 



27-635 

7*939 
28-244 

*549 
28 

29*159 

29*463 
29*768 

30-073 
30-378 



85428 



7 in. I 8 in. 



15*468 

15*773 
16*078 

16*383 

16*687 

16*992 

17-297 
17*602 

17*907 
18*211 

18*516 
18-821 
19*126 

19*431 

19*735 
20-040 

20*345 
20*650 

20*955 
21*259 

21*564 
21*869 
22*17-^ 

22*479 
22*783 
23*088 

23*393 
3*698 

24-003 
24*307 
24*612 

24*917 
25*222 
25*526 

25*831 
26*136 

26*441 

26*746 

27-050 

27-355 

27*660 

27.965 
28*270 

28*574 
-879 
29*184 

29*489 

29*794 
30*098 

30-403 
9in. 



5*494 
5*798 
6*103 
6*408 

6*713 
7*0 1 8 

7-322 
7*627 
7*932 
8*237 

8-542 
8*846 

9*151 
9*456 
9-761 
20-066 
0*370 

0*675 
0-980 

1*285 

1*590 

1*894 
2*199 

2*504 
2*809 

3*1 

3*418 

3*723 
4*028 

4*333 



1423 



4*637 
24-942 

5*247 

5*552 

5-857 
6*161 

6*466 

6*771 

7*076 

7*381 

7*685 

7-9901 

8-295 
8*600 

8*905 
9*209 

9*514 
9*819 

30*1 
30*429 



10 in. 



15*519 
15*824 

16*129 

16*433 
16*738 

17*043 
17-348 
17653 

17*957 
18*262 

18*567 
18*872 
19*177 
19*481 
19-786 
20*091 
20-396 
20-701 
21-005 
21*310 

21*615 
21-920 
22*225 

22*529 
22*834 

*139 

23*444 

23*749 

24*053 
24*358 



24-663 
24*968 
25*272 

25*577 
25*882 
26*187 
26*492 
26*796 
27*101 
27*406 

27-711 
28*016 

28*320 
2^-625 
28*930 

29*235 
29*540 
29*844 
•149 

30-454 



2430 



11 in. 



UNEAB HEASttSB. 

Tablb XL 
TEET TO VLE'HR'BS. 



M 


mtrea. 


1^ 


Hitrea. 


a 


H»il». 


M 


^1 


101 


30784 


IBl 


46-014 


201 


6i'i64 


261 




103 


Ji'oBj 


163 


46-3 >9 


202 


61-568 


262 




103 


3l'J94- 


168 


46-634. 


803 


61-873 


268 




104 


31699 


154 


46-938 


204 


61-178 


254 




log 


31-003 


166 


47-143 


206 


61-48J 


255 




106 


31-308 


168 


47-548 


206 


61-788 


866 




107 


31-6 <3 


167 


47-853 


207 


63-09. 


257 




106 


31-9.8 


16S 


48-157 


208 


63-397 


258 




109 


33-"3 


159 


48-461 


209 


63-701 


269 




110 


33-517 


160 


48-767 


210 


64-007 


260 




111 


33'83» 


161 


49"' 71 


211 


64-Jll 


261 




112 


34'' 37 


162 


49'377 


212 


64-616 


262 




113 




163 


49'68' 


218 


64-911 


268 




114 


3 4' 747 


164 


49-986 


214 


65-116 


264 




lie 


35'OS' 


166 


50-191 


216 


65-531 


266 




116 


35-35* 


166 


£0-596 


216 


65;m 


266 




H7 


35'**' 


167 


50-901 


217 




267 




118 


35-916 


168 


5 1 -105 


218 


66-ils 


268 




119 


36171 


169 


5"-5'o 


219 


66-750 


269 




120 


36-575 


170 


S'-Sis 


220 


67-055 


270 




121 


36-880 


171 


51- 1 10 


221 


67-360 


271 




122 


37-i8s 


172 


5i'4iS 


222 


67-664 


272 




123 


37490 


173 


51-719 


283 


67-969 


273 




124 


37-794 


174 


53-034 


224 


68-174 


274 


8. 


125 


38-099 


175 


53-339 


226 


68-579 


876 




126 


38-404 


176 


53-644 


226 


68-883 


276 




127 


38-709 


177 


53-949 


227 


69-.88 


277 


8. 


128 


39014 


178 


54-153 


228 


69+93 


278 


8. 


129 


J9'3'8 


179 


5+-558 


229 


69-r98 


279 


8 


130 


39-613 


180 


54-863 


230 


70-103 


230 


8 


131 


39-918 


181 


55-168 


2S1 


70-407 


281 


8. 


132 


40*133 


182 


55'47J 


232 


70-711 


282 




133 


4°'538 


183 


55-777 


283 






8< 


134 


♦0-841 


181 


56-081 


234 


71-311 


284 


8. 



UKEAB HBASDBB. 

Taslb zn. 

TABD8 TO M£TBES. 



i^ 



UNIJLB XBUUUw 

Tabu XII.-—eontiimed. 
TAEDS TO M£TItES. 



fardi. 





YMdl. 


~ 


ZMdl, 





Ttfdi. 





ZOl 


■8379' 


261 


119-510 


801 


i75-«'9 


861 


310-949 


»a 


■84705 


262 


130-415 


802 


176-.4+ 


862 


3*1-863 


208 


iSs-Cio 


253 


13 "'339 


803 


177-058 


868 


3"-777 


204 


>86-5J4 


264 


131-153 


8M 


177-973 


854 


313-691 


206 


187-449 


256 


133-168 


806 


178-B87 


SG6 


314-606 


206 


188-363 


268 


134-081 


806 


179-801 


366 


315-510 


207 


i89'i77 


267 


134-996 


807 


180-716 


867 


316-435 


208 


190-191 


26S 


135'9'I 


80S 


181-630 


868 


317-349 


209 


t9Vto6 


259 


.36-815 


809 


181-544 


SG9 


318-164 


210 


19:1-010 


260 


137-740 


810 


183-459 


860 


3»9i78 


211 


1 91-935 


261 


138-654 


811 


18+-373 


861 


330-091 


212 


193-849 


262 


139-568 


812 


185-188 


862 


331-007 


218 


194-764 


263 


140-483 


813 


186-101 


368 


331-9J. 


214 


195-678 


264 


141-397 


814 


187-116 


364 


331-836 


21fi 


196-591 


266 


141-311 


816 


188-031 


865 


333750 


216 


197-507 


266 


143-116 


816 


188-945 


86S 


334-66+ 


217 


.98-4.. 


267 


144-140 


817 


*89-8S9 


867 


335-579 


218 


■99;336 


268 


145-055 


818 


190-774 


86B 


336-493 


219 




269 


145-969 


819 


191-688 


869 


337-407 


220 


^'■'ll 


270 


146-883 


82r 


191-603 


870 


338-3" 


221 


lot-079 


271 


147-798 


821 


193-5 '7 


871 


339-136 


282 


101-993 


272 


1487" 


822 


194'43" 


872 


340-15' 


838 


103-907 


278 


149-617 


323 


195-346 


873 


34.-065 


224 


304'8ii 


274 


150-5+1 


824 


196-160 


374 


341-979 


225 


105736 


276 


151-455 


326 


197-175 


876 


341-B94 


226 


106-65, 


276 


151-3?° 


326 


198-089 


878 


343-808 


227 


lo7-S*S 


277 


»53-i84 


827 


199-003 


877 


3++-? 11 


228 


I08'479 


278 


154-199 


828 


199-918 


378 


345-637 




109394 


279 


iS5-"3 


829 


300-831 


879 


3+6-55' 


230 


i.o'3o8 


280 


156-017 


380 


301-746 


880 


347-466 


231 


111-113 


281 


156-941 


831 


3o:-66i 


881 


348-380 


232 


l>l'i37 


282 


157-856 


332 


30J-575 




349-194 


233 


113-051 


2S3 


158-770 


883 


304-490 


883 


350-109 


234 


113-966 


284 


159-685 


884 


305-404 


884 


351-.13 


236 


114880 


286 


160-599 


386 


306-3.8 


885 


351-038 


288 


"S-794 


286 


161-514 


336 


307-133 


386 


351-951 


237 


ii6'909 


287 


161-418 


887 


308-147 


887 


353-866 




117-613 


288 


^63-341 


338 


309-061 


888 


354781 


239 


liS'53B 


289 


164-157 


339 


309-976 


380 


355-695 


240 


119-451 


290 


165-17. 


340 


310-890 


890 


356-609 


241 


110-366 


291 


166-086 


341 


311-805 


391 


357-514 


242 


111-381 






342 


311-719 


892 


358-438 


243 


111195 


293 


167-914 


343 


313-633 


893 


359-351 


241 


iiJ-109 


294 


168-819 


341 


314-5+8 


894 


360-167 


245 


114014 


295 


169-743 


345 


315-+61 


396 


36.-.8I 


246 


114-938 


296 


170-657 


816 


3"6-j?7 


396 


361-096 


247 


"S-853 


297 


171-571 


847 


317-19' 


897 


363-010 


248 


116-767 


298 


171-486 


348 


3.8-105 


898 


363-915 


249 


117-681 


299 


173-40' 


Sia 


319-110 


899 


364-839 


250 


118-596 


800 


l74-3>5 


860 


310-034 


400 


J6S-75J 



IIHZAB UEASORB. 

Table ZH. — epntinaed. 
TA£D9 TO METBES. 



BritU 


HUtm. 


Brituh 
Tud». 


Hitre*. 


Brituh 


HitM. 


Britbh 
Tudi. 


Hitret. 


401 


J66-6IS8 


4G1 


411-387 


601 


458-106 


651 


503-815 


40a 


367-58* 


462 


4i3'30i 


602 


+59-010 


552 


504-740 


408 


36i-*96 


468 


414116 


603 


+S9'93S 


568 


505-654 


401 


369'+" 


464 


415-130 


604 


+60-8+9 


.664 


506-568 


40S 


3 70-3 IS 


465 


416-044 


60S 


+6>-76+ 


656 


507-483 


406 


37i-»+o 


466 


416-959 


606 


46V678 


666 


508-397 


407 


371-154 


467 


4'7-873 


607 


+63-591 


667 


509-3 11 


408 


373-f68 


468 


41B-788 


608 


+6+507 


668 


510-116 


409 


373-983 


469 


4'9-7oi 


609 


+65-+11 


669 


5"-i+o 


410 


374-897 


460 


4io'6i6 


610 


+66-336 


660 


511-055 


411 


37S-8H 


461 


411-531 


611 


+67-150 


661 


511-969 


413 


37«'7i« 


462 


+11445 


612 


468-164 


662 


513-883 


413 


377'6+o 


463 


4^3-359 


E18 


469-079 


663 


5 '♦■798 


414 


378-555 


464 


414-17+ 


E14 


+69'993 


664 


S"5'7ii 


416 


379-469 


466 


415188 


616 


470-907 


666 


516-617 


416 


380-383 


4S6 


416-103 


616 


47>-Bii 


666 


517-5+1 


417 


381-198 


467 


417-017 


617 


+71-736 


667 


5 '8+55 


41S 


381-111 


468 


+17-931 


618 


473'65i 


668 


519-370 


419 


383-1*7 


469 


418-846 


619 


474-565 


669 


510-184 


420 


384-041 


470 


+19-760 


620 


475-479 


570 


S1.-.99 


421 


384-955 


471 


430-675 


621 


476-394 


671 


511-113 


4S2 


385-870 


472 


431-589 


622 


477-30B 


672 


513-017 


423 


386-784 


478 


4J»-5°3 


623 


478-111 


673 


513-9+1 


424 


387-698 


474 


433-418 


624 


479-137 


574 


51+856 


425 


388-fiij 


475 


434-331 


62G 


480-031 


676 


515-770 


426 


389-517 


476 


+35-146 


626 


480-966 


676 


516-685 


427 


390-441 


477 


436-.6. 


527 


481-880 


677 


517-599 


428 


39 "'35* 


478 


+37'o75 


628 


+81-79+ 


678 


5i8-5'+ 


429 


391-370 


479 


+37-990 


629 


+83-709 


679 


S19-+18 


480 


393-185 


480 


438904 


680 


484-613 


680 


530-3+1 


431 


394-'99 


461 


+39-8.8 


631 


+85-538 


681 


531-157 


432 


395-014 


482 


4+0-733 


632 


+86-451 


682 


S3i-'7i 


433 


395-918 


.483 


441-647 


683 


487-366 


583 


533-085 


434 


39<:-84» 


484 


441-561 


634 


488-181 


5S4 


53+-000 


486 


397-757 


485 


++3-476 


585 


+89-195 


686 


534-9 14 


486 


398-67' 


486 


+++■390 


586 


490-109 


686 


535-819 


487 


399-586 


487 


++5-305 


537 


491-014 


687 


536-743 


43S 


400-500 


488 


446-119 


586 


+91-938 


688 


537-«57 


439 


401-414 


489 


+47-133 


639 


491'853 


589 


538-571 


440 


401-319 


490 


448-048 


540 


+93-767 


690 


539-486 


441 


4«3-H3 


491 


+48-961 


541 


494-681 


691 


540-401 


442 


404- "57 


492 


449-B77 


642 


495-596 


592 


541-315 


443 


405-071 


498 


+50-791 


643 


+96-510 


S93 


5+i-"9 


444 


405-986 


494 


+51-705 


644 


497-415 


694 


5+3' 1++ 


446 


406'9Oi 


496 


451-610 


545 


498-339 


696 


544058 


446 


+07-815 


496 


453-534 


646 


+99-153 


596 


54+971 


447 


408719 


497 


+54-++9 


647 


500-168 


697 


5+5-887 


448 


409644 


498 


455-363 


648 


501-oBi 




546-801 


449 


410-558 


499 


+56-177 


549 


5oi'996 


699 


5+7-716 


460 


+11-47J 


600 


+57-191 


660 


501-911 


«00 


5+8-6JO 



LINBAB UEASUBE. 

Tails XH.—eontinued. 
TABDS TO M£TBES. 



Britiih 

T>rde. 


IBtw.. 


British 

Yard.. 


H»r». 


Brituh 
Yudi. 


UitTM. 


British 
TardB. 


mtret. 


601 


S+9-5++ 


661 


595-164 


701 


640-983 


751 


686-701 


602 


5SO"4S9 


662 


596-178 


702 


6;.-89? 


768 


687-616 


608 


55''373 


653 


597-091 


703 


641-811 


763 


688-531 


6M 


SS>'i88 


654 


598007 


704 




754 




605 


553101 


656 


598-911 


705 




755 


6; 


606 


554'm6 


656 


599-836 


706 




756 


6i 


607 


555-03> 


657 


600-750 


707 




767 


6i 


608 


S55'945 


658 


601-664 


708 




768 


6s 


609 


556-859 


659 


601-579 


709 




769 


6i 


610 


557'J74 


660 


603-493 


710 




760 


6S 


611 


558-688 


661 


604-407 


711 




761 


695*846 


612 


S59'6o3 


662 


605-311 


712 




762 


696760 


613 


j6o'5i7 


663 


606-116 


713 




763 


697-675 


6U 


56 ■■43. 


664 


607-151 


714 




764 


698-589 


616 


S6i'346 


665 


608-065 


715 




765 


699-503 


616 


563-^60 


666 


608-979 


716 




766 


700-418 


617 


564' '75 


667 


609-894 


717 




767 


701-331 


618 


565'089 


668 


610-808 


718 




76S 


701-146 


619 


566-ooj 


669 


611-711 


719 




769 


703-161 


620 


566-9,8 


670 


611-637 


720 




770 


704-075 


621 


56rSix 


671 


6«3-SS7 


721 


659-170 


771 


704-990 


622 


568-746 


672 


614-466 


722 


665-. 85 


772 


705-904 


623 


569-661 


673 


615-380 


723 


661-099 


773 


706-818 


624 


5?°-575 


674 


6iliH 


724 


661-014 


774 


707-r33 


625 


571-490 


676 


617-109 


725 


661-918 


776 


708-647 


626 


57i-4°4 


676 


6i8-iij 


726 


663-841 


776 


709-561 


627 


5;3-Ji8 


677 


619-038 


727 


664-757 


777 


710-476 


628 


574'i33 


678 


619-951 


788 


665-671 


778 


711-390 


629 


575- '47 


679 


610-866 


729 


666-585 


779 


711-305 


680 


576061 


680 


611-781 


780 




780 


7'3-li9 


631 


576-i»7<S 


681 


611-695 


731 


66B-4.4 


781 


7 '4-' 33 


632 


57J-890 


682 


613-609 


732 


669-319 


782 


7" 5-048 


633 


578-805 


683 


614-514 


733 


670-143 


783 


715-961 


684 


579719 


684 


615-+38 


731 


671-157 


784 


716-877 


63E 


580-633 


686 


616-353 


735 


67.-0?! 


785 


717-791 


636 


58 '-548 




617-167 


738 


671-986 


788 


718-705 


637 


581-46. 


687 


618-181 


737 


673-901 


787 


719-610 


638 


S83-377 




619-. 96 


738 


674-815 


788 


710-534 




584-19  






739 


675-719 


789 


711-449 


640 


585-105 


690 


630-915 


740 


676-644 


790 


711-163 


641 


58S-UO 


691 


, 


741 


677-558 


791 


713-1!? 


64£ 


587-034 


692 




742 


678-47. 


792 


7 14- '91 


643 


587-949 


693 


1 


743 


679-387 


793 


715-106 


644 


588-86J 


694 




744 


680-301 


794 


716-010 


645 


589-777 


695 


i 


745 


681-116 


795 


716-935 


646 


590-691 


696 




746 


681-130 


796 




647 


591-606 


897 




747 


683'044 


797 


718-764 


648 


59»-SW 






748 


683-959 


798 


719-678 


649 


593"435 




^ 


749 


684-873 


799 


730-591 


660 


5H"349 


700 


i 


750 


68s-;88 


600 





Tasli Xn.,—eonHmied. 
TABD8 TO M£IBB8. 



Britiib 


Mfctnt. 


Briliih 
Inds. 


mtTM. 


Briti>h 
Sudi. 


HitM. 


Britul 
Y«rd.. 


Hitret. 


801 


731-+11 


861 


778-140 


901 


813-859 


961 


869-579 


802 


733335 


862 


779-1S5 


902 


814-77+ 


952 


870-493 


SOS 


734'»5t> 


853 


779-969 


908 


815-688 


963 


871-407 


80« 


73S''«+ 


864 


780-8S3 


904 


816-603 


964 


851-Ixx 


80G 


7 3* '079 


856 


7«i'798 


906 


817-517 


966 


873-X36 


806 


736-993 


856 


7Br7i> 


906 


818-431 


966 


874-151 


807 


JST907 


857 


7B3-617 


907 


819-346 


067 


875-065 


808 


JjS'Bii 


868 


784-54" 


908 


830-^60 


968 


875-979 


809 


73il7j6 


859 


785-455 


909 


831-175 


969 


876-894 


810 


7to'6ji 


860 


786-370 


910 


831-089 


960 


877-808 


811 


7+"'5SS 


861 


787-184 


911 


833-003 


961 


878-7X1 


812 


74* '47 9 


662 


788-199 


912 


833-9'8 


962 


879-«37 


818 


7M'3M 


868 


789-113 


918 


834-83X 


968 


880-551 


814 


744'3o8 


864 


790-017 


9J4 


835-746 


964 


88I-+66 


8ie 


7+5'"i 


866 


790-94X 


916 


836-661 


966 


881-380 


816 


7+«-i37 


866 


791-856 


916 


837-575 


966 


883-194 


817 


747-051 


867 


79i'77o 


917 


83S-490 


967 


884-109 


818 


74r!.66 


868 


793-685 


918 


839-40+ 


968 


885-113 


819 


J48'88o 


860 


794-599 


919 


8+0-3.8 


969 


886-038 


820 


749'794 


870 


795-5 '4 


920 


841-X33 


970 


886-951 


831 


750-709 


871 


79«-4'8 


921 


84ri+7 


971 


887-866 


822 


751-613 


S72 


797-34X 


922 


!«:4i 


972 


888-781 


823 


75»-538 


873 


798157 


923 




978 


889-69S 


824 


753-45» 


874 


799-171 


924 




974 


890-609 


826 


754-i*fi 


876 


800-085 


92B 




076 


891 -514 


826 


755'i8i 


876 


80.-000 


926 




976 


891-438 


827 


756-'95 


877 


801-914 






977 


893-353 


828 


JSriog 


878 


Soi'819 


028 




978 


894-167 


829 


758-0x4 


879 


803-743 






979 


89;-, 8. 


830 


758-938 


8S0 


804-657 


930 


850-377 


980 


896-096 


891 


759-853 


881 


80J-S7I 


931 


851-191 


981 


897-010 


832 


760-767 


882 


806-486 


932 


851-105 


982 


897-9x5 


83S 


70 -68 1 


883 


807-401 


933 


853-1X0 


983 


898-839 


834 


761-595 


884 


808-315 


934 


854-034 


984 


899-753 


836 


763-510 


885 


809-119 


935 


8S+-9+8 


986 


900-668 


836 


764-4x5 


886 


810-144 


936 


855-863 


986 


901-581 


887 


7''5-33!' 


887 


811-058 


937 


856-777 


987 


901-496 


838 


766-»53 


888 


8M-97X 


938 


857-691 


988 


903+11 


639 


767-168 


889 


811-887 


939 


858-606 


989 


904-3x5 


840 


768-aSi 


890 


8.J-80. 


940 


859-5x0 


990 


905-140 


841 


768-996 


891 


8.4-716 


941 


860-435 


991 


906-154 


842 


769-9:1 


892 


815-630 


942 


861-349 


992 


907-068 


843 


770-815 


893 


816-544 


943 


861-16+ 


993 


907-983 


844 


771-740 


894 


817-459 


944 


863-178 


994 


908-897 


8*6 


77X-654 


896 


818-373 


946 


864-091 


996 


909-811 


846 


773-568 


896 




946 


865-007 


996 




847 


774-483 


897 




947 


865-911 


097 


911-640 


848 


775-397 




Sii'iiS 


948 


866-8 J5 


998 


9 "■555 


849 


776-3 '» 


899 




949 


867-750 


990 


913-469 


SGO 


77;-»»6 


900 


811-945 


960 


368-664 


1000 


914-383 
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LIKEAB HEASiniB. 



Tabli XIL — continued. 
YASDS TO MflTBES. 



British 
Yards. 


MJetres. 


British 
Yards. 


Metres. 


British 
Yards. 


Metres. 


British 
Yards. 


Metres. 


1005 


918*955 


1255 


"47*551 


1505 


1376-147 


1755 


1604-743 


1010 


9»3*5a7 


1260 


ii5i*"3 


1510 


1380-719 


1760 


1609*315 


1016 


928*099 


1265 


1156695 


1515 


1385-291 


1765 


1613*887 


1020 


932-671 


1270 


1161-267 


1520 


1389*863 


1770 


1618-459 


1025 


937*^3 


1275 


1165*839 


1525 


1394*435 


1775 


1623*031 


1030 


941-815 


1280 


1170-411 


1530 


1399*007 


1780 


1627-603 


1035 


946-387 


1285 


1174-983 


1535 


1403*579 


1785 


1632*175 


1040 


950*959 


1290 


"79*555 


1540 


1408-151 


1790 


1636-746 


1045 


955*531 


1295 


1184*127 


1545 


1412-722 


1795 


1641*318 


1050 


960-103 


1300 


1188*698 


1550 


1417*294 


1800 


1645*890 


1055 


964-<575 


1305 


1193-270 


1555 


1421*866 


1805 


1650*462 


1060 


969*246 


1310 


1197*842 


1560 


1426*438 


1810 


1655-034 


1065 


973*818 


1315 


1202*414 


1565 


1431*010 


1815 


1659*606 


1070 


978*390 


1820 


1206*986 


1570 


1435*58* 


1820 


1664-178 


1075 


982*962 


1325 


1211-558 


1575 


1440*154 


1825 


1668*750 


1060 


987-534 


1330 


1216*130 


1580 


1444-726 


1830 


1673-3** 


1065 


992*106 


1335 


1220-702 


1585 


1449-298 


1835 


1677-894 


1090 


996-678 


1840 


1225-274 


1590 


1453*870 


1840 


1682*466 


1095 


1001*250 


1345 


1229-846 


1595 


1458-44* 


1845 


1687-037 


1100 


1005*822 


1350 


1234*418 


1600 


1463*014 


1850 


1691*609 


1105 


1010-394 


1855 


I238'990 


1605 


1467*585 


1855 


1696*181 


1110 


1014*966 


1860 


1243*561 


1610 


147**157 


1860 


1700*753 


1115 


1019*538 


1365 


1*48-133 


1615 


1476-7*9 


1865 


1705-3*5 


1120 


1024*109 


1370 


1*5**705 


1620 


1481*301 


1870 


1709*897 


1125 


1028*681 


1875 


1257-277 


1625 


1485*873 


1875 


1714*469 


1180 


i033*a53 


1380 


1261-849 


1630 


1490*445 


1880 


1719*041 


1185 


1037-825 


1385 


1266-421 


1635 


1495-017 


1885 


17*3*613 


1140 


1042*397 


1390 


1270-993 


1640 


1499*589 


1890 


1728*185 


1145 


1046969 


1895 


i*75*5<55 


1645 


1504*161 


1895 


173**757 


1150 


1051*541 


1400 


1280-137 


1650 


1508-733 


1900 


1737-3*9 


1155 


1056*113 


1405 


1284*709 


1655 


1513*305 


1905 


1741-900 


1160 


1060-685 


1410 


1289*281 


1660 


1517-877 


1910 


1746-47* 


1165 


1065-257 


1415 


1293-853 


1665 


1522*448 


1915 


1751-044 


1170 


1069*829 


1420 


1298*424 


1670 


1527-020 


1920 


1755*616 


1175 


1074-401 


1425 


1302*996 


1675 


1531*59* 


1925 


1760*188 


1180 


1078-972 


1430 


1307*568 


1680 


1536-164 


1930 


1764*760 


1185 


1083-544 


1435 


1312-140 


1685 


1540-736 


1935 


1769*33* 


1190 


1088*116 


1440 


1316*712 


1690 


1545-308 


1940 


1773*904 


1195 


1092*688 


1445 


1321-284 


1695 


1549-880 


1945 


1778-476 


1200 


1097-260 


1450 


13*5*856 


1700' 


1554-45* 


1950 


1783-048 


1205 


1101-832 


1455 


1330*428 


1705 


> 559*0*4 


1955 


1787-620 


1210 


1106*404 


1460 


1335*000 


1710 


1563-596 


1960 


i79**i9* 


1215 


1110*976 


1465 


1339*57* 


1715 


1568168 


1965 


1796*763 


1220 


1115*548 


1470 


1344*144 


1720 


i57*-740 


1970 


1801*335 


1225 


1120*120 


1475 


1348716 


1725 


1577-3" 


1975 


1805-907 


1230 


1124*692 


1480 


1353**87 


1730 


1581-883 


1980 


1810*479 


1235 


1129*264 


1485 


1357-859 


1735 


1586*455 


1985 


1815-051 


1240 


"33*835 


1490 


I36**43i 


1740 


i59>-o*7 


1990 


1819-623 


1245 


1138-407 


1495 


1367*003 


1745 


1595-599 


1995 


1824-195 


1250 


1142*979 


1500 


1371-575 


1750 


1600-171 


aooo 


1828-767 



LniXAK HCASnSS. 

Table Xll. — eontinued. 
YABDS TO MUTItES. 



so UMIAK KSASDKl. 

Tabli TTTT. 
POLES TO HGTBES. 

|P(dM.| UtM*. |Fo1m.| HMnt. |Fol».| lOtni. \VtAM.\ : 



LUrSAB HEASDBE. 



Taiu XIT.— CHAIHS 01 66 FEET TO DEOAMETEES, 
OB FCBLOUaS TO HEOTOMETEIS. 



Tabli XV. 
MILES TO KILOMETBBS. 



BCPEBFICIAI. VEASUBE. 
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Table XVI. 
SQUABE MILLIM£TBES to SQUABE INCHES. 



3q. Milli- 


Square 


Sq. MilH 


- Square 


Sq.MilU 


- Square 


Sq. MilU 


- Square 


metres. 


Inches. 


metres. 


Inches. 


metres. 


Inches. 


m^tsres. 


Inches. 


1 


o-ooi 


61 


0*079 


101 


0-157 


151 


0*234 


2 


0*003 


52 


0*081 


102 


0*158 


152 


0-236 


3 


0-005 


53 


0*082 


103 


0*1 60 


153 


0-237 


4 


o'oo6 


54 


0*084 


104 


o*i6i 


154 


0*239 


5 


o*oo8 


55 


0*085 


105 


0*163 


155 


0*240 


6 


0*009 


56 


0*087 


106 


0*164 


156 


0*242 


7 


O'OII 


57 


0088 


107 


0*166 


157 


0*243 


8 


CO I a 


58 


0*090 


108 


0*167 


158 


o'HS 


9 


0*014 


59 


0*091 


109 


0*169 


159 


0*246 


10 


0*015 


60 


0093 


110 


0*170 


160 


0*248 


11 


0*017 


61 


0*094 


111 


0*172 


161 


0*250 


12 


0*019 


62 


0*096 


112 


0*174 


162 


0*251 


13 


0*020 


63 


0*098 


113 


0*175 


163 


0*253 


14 


O'Oii 


64 


0*099 


114 


0-177 


164 


0-254 


15 


o*oi3 


65 


0*101 


116 


0*178 


165 


0*256 


16 


0*025 


66 


0-102 


116 


o*i8o 


166 


0*257 


17 


0*026 


67 


0*104 


117 


0*181 


167 


0*259 


18 


0*028 


68 


0*105 


118 


0*183 


168 


0*260 


19 


0*029 


69 


0*107 


119 


0*184 


169 


0262 


20 


0*031 


70 


o*io8 


120 


0*186 


170 


0*263 


21 


0*032 


71 


0*110 


121 


0*188 


171 


0*265 


22 


0*034 


72 


0'II2 


122 


0*189 


172 


0*267 


23 


0*036 


73 


0*113 


123 


0*191 


173 


0*268 


2i 


0-037 


74 


0*115 


124 


0*192 


174 


0*270 


25 


0*039 


75 


o*ii6 


125 


0*194 


175 


0*271 


26 


0*040 


76 


0*118 


126 


0-195 


176 


0-273 


27 


0*642 


77 


0*119 


127 


0*197 


177 


0*274 


28 


0-043 


78 


0'I2I 


128 


0*198 


178 


0*276 


29 


0*045 


79 


0'122 


129 


0*200 


179 


0*277 


30 


0*046 


80 


0*124 


130 


0*201 


180 


0*279 


31 


0*048 


81 


0*125 


131 


0*203 


181 


0*281 


32 


0*050 


82 


0*127 


132 


0*205 


182 


0*282 


33 


0*051 


83 


0*129 


133 


0*206 


183 


0*284 


34 


0-053 


84 


0*130 


134 


0*208 


184 


0*285 


35 


0-054 


83 


0*132 


133 


0*209 


185 


0*287 


36 


0*056 


86 


0-133 


136 


0*211 


186 


0*288 


87 


0*057 


87 


0-135 


137 


0*212 


187 


0*290 


38 


6*059 


88 


0*136 


138 


0*214 


188 


0*291 


39 


0*060 


89 


0*138 


139 


0*215 


189 


0*293 


40 


0*062 


90 


0-139 


140 


0*217 


190 


0*294 


41 


0*063 


91 


0*141 


141 


0*219 


191 


0*296 


42 


0*065 


92 


0-143 


142 


0*220 


192 


0*298 


43 


0*067 


93 


0*144 


143 


0*222 


193 


0*299 


44 


o*o68 


94 


0*146 


144 


0*223 


194 


0*301 


45 


0*070 


95 


0-147 


145 


0*225 


195 


0*302 


46 


0*071 


96 


0-149 


146 


0*226 


196 


0-304 


47 


0-073 


97 


0*150 


147 


0*228 


197 


0-305 


48 


0*074 


98 


0*152 


118 


0*229 


198 


0*307 


49 


0*076 


99 


0-153 


149 


0*231 


199 


0*308 


50 


0*077 


100 


0*155 


150 


0*232 


200 


0*310 



81 StJPBHFIClAL UEASCBK. 

Table XVII. 
BQUAEE CENTIMETEES to SQTJAEE INCHES. 

Fq.Ceoti- Square pq.Onti- Square Isq.Cend- Square Uq.CcnIi- Square I 
mgtrei. | Incbea. [ m^lrea. | Iaob««. | m^rea. | Incbea. [ niitrei. | Incbee. | 



Sr?EBFICIlL HEiSDBE. 



Tabib xviir.— SQTTAEE DECIMETBES to 
8QUAEE FEET akd INCHES. 





i 11 


Ff 


i M 


m 


IH 


u 


i U 




g SM 


si 


g ri 


a 


n. 


* si 


1 


1 5-501 


61 


S 70-530 


101 


10 115-560 


151 


16 36-589 


2 


arooi 


52 


5 86-03. 


102 


10 1 41 060 


162 


16 51-090 




+6-501 


G3 


5 101-531 


103 


1. Ti-56, 


163 






Ci-ooi 


64 


5 117-031 


101 


11 i8-o6i 


164 


16 83091 




77-503 


66 


5 '3»-53» 


105 


'1 43-5*i 


166 


16 98-591 




9J-ooi 


58 


6 4-033 


106 


  59-063 


156 


16 114-091 




io8-';o+ 


67 


6 19534 


107 


11 74-5S3 


167 


16 119-593 




1 1400s 


58 


6 35-034 


108 


11 90-064 


158 


17 1093 




•39'50S 


59 


* 50-535 


109 


11 105-564 


159 


17 16-594 


10 


1 11-006 


00 


6 66-035 


110 


II 11.-065 


160 


17 31-095 


11 


I 16-506 


61 


6 8.-536 


HI 


.1 136-566 


161 


'7 47';95 


12 


1 41-007 


62 


6 97-OJ7 


112 


.1 8066 


162 


17 63-096 


IS 


1 57-508 


63 


6 .1 1-537 


113 


12 23-567 


163 


17 78-596 


14 


1 7J-O08 


6* 


6 128038 


114 


.1 39-067 


164 




IS 
16 


i 88-509 


65 


< 143-538 


116 


11 54-568 


165 


17 109-597 


I 104-009 


66 


7 '5-039 


116 


11 70-069 


166 


I? 125-098 


17 


1 119-510 


67 


7 30-540 


117 


11 85-569 


167 


17 140-599 


18 


1 135-011 


68 


7 46-040 


118 


11 .01-070 


168 


18 1 1-099 


19 


z 6511 


69 


7 61-541 


119 


12 116-570 


169 


18 27-6^ 


20 


2 li-on 


70 


7 77-041 


120 


11 131-071 


170 


18 43-'oo 


21 


2 37-5'i 


71 


7 92-542 


121 


13 3-571 


171 


'8 58-601 


22 


1 syoij 


72 


7 108-041 


122 


13 19-071 


172 


18 :4-io» 


23 


2 68-5,4 


73 


7 113-543 


123 


'3 34-573 


173 


iS 89-602 


24 


1 84014 


74 


7 139-044 


124 


'3 50-073 


174 


18 105-loJ 


2G 


» 99-515 


76 


8 io'544 


125 


13 65-574 


176 


iS 110-603 


26 


2 iiSO'S 


76 


8 26-045 


126 


13 8.-074 


176 


18 136-104 


27 


2 130-516 


77 


8 41-545 


127 


'3 96-575 


177 


1 9 7-605 


28 


3 1016 


78 


8 57046 


128 


13 in-076 


178 


19 13-105 


23 


3 ir5'7 


79 


8 71-547 


129 


13 "7-576 


179 


19 38-606 


30 


i 33-018 


80 


8 88047 


130 


13 '43-077 


180 


19 54106 


31 


3 48-5 -8 


81 


8 .03-548 


131 


14 14577 


131 


19 69-60 J 


32 


3 640.9 


82 


8 119-048 


132 


14 30-078 


132 


19 85-107 


33 


3 79-519 


83 


8 134549 




14 45-579 


183 


19 100-608 


34 


3 95-o>o 


84 


9 16050 


131 


14 61-079 


184 


19 1.6-109 


35 


3 II0-5" 


85 


9 31-550 


136 


14 76-580 


186 


19 131-609 


86 


3 .i6021 


86 


9 4ro5i 


136 


14 91-080 


106 




37 


3 '+i-5>» 


87 


9 6VSS' 


137 


.4 107-581 


187 


20 .8-6I0 


3S 


4 i3-02» 




9 78051 


188 


14 123081 


188 


20 34-111 


39 


4 18-5^3 


89 


9 83-553 


139 


14 i38'58i 


139 


20 49-6 H 


40 


4 44014 


90 


9 99053 


140 


IS 10-083 


190 


13 65-112 


41 


4 59-S14 


91 


9 114-554 


141 


IS '5-583 


191 


10 80-613 


42 


4 75'oJ5 


92 


9 130-054 


142 


15 41-084 


192 


10 96-113 


43 


4 90-525 


98 


10 1-555 


143 


'5 5^-584 


193 


10 1.1-614 


44 


4 106-016 


94 


10 17-055 


141 


15 7 --085 


191 


10 117-115 


46 


4 "ii-Si? 


95 


" 32-556 


145 


.5 87-586 


195 


10 141-615 


46 


4 i37'oi7 


96 


10 48-05? 


146 


15 ■03-O86 


196 


11 14-116 


47 


5 8-518 


97 


10 63-557 


117 


.5 '18-587 


197 


11 19-616 


4S 


5 24-018 


98 


10 79-058 


118 


'5 '34-087 


198 


11 45-117 


49 


5 39-5'9 


99 


10 94-55S 


1« 


16 5-588 


199 


11 65-6.9 


60 


5 55-0'9 


100 


10 110-059 


160 


16 1.-089 


200 


21 76-118 



BOFEKflCUL UEISEKE. 

Table XIX. 
SQTJABE METRES to SQUARE FEET. 



II 


^r 


11 


^r 


1 S Sqiure 

Is ^**- 


u 


^ir 



BUPEBFICtAI. UEAStKE. 

Table XX. 
SQUASE METEES to SQUAEE TAEDS. 



u 


te 


u 


Y^ 


u 


SquBM 


u 


'Squan 



SrFKBrtClAL UBASCKB. 

Iablx XX. — continued. 
SQUAEE METRES to SQUAEE TAEDS. 



u 


Sqa«« 


u 


Sqa»« 


ij 


Sqn»« 


u 


Square 


Yards. 


r&rda. 


Tarf.. 


Yard.. 


201 


i40'4O3 


251 


300'104 


350 


418-612 


2850 


3408-695 


ao3 


'+■■599 


252 


301-400 


400 


478-413 


2900 


3468-496 


203 


>+i'?95 


253 


301-596 


450 


£38-i.5 


2960 


35-'8-i98 


20i 


I43'99' 


261 


303-79^ 


600 


598-017 


8000 




206 


H5187 


265 


304-9B8 


550 


6578.8 


3050 


3647-901 


206 


^S'jSj 


256 


306-184 


600 


J17-610 


3100 


3707-703 


207 


1+7-5J9 


2&7 


307-380 


660 


777-4" 


3150 


3767-505 


£08 


148'775 


258 


308-577 


700 


837113 


3200 


3817-J06 


209 


i*9'97i 


259 


309' 773 


750 


897-015 


3260 


388?-.o8 


210 


iS''«7 


260 


jio-969 


800 


956817 


8300 


3946-910 


211 


i£i'363 


261 


3I1-165 


850 


1016-618 


8350 


40O6-7M 


212 


^srss9 


262 


3'3-3*i 


900 


1076-430 


8100 


4066-5.3 


213 


i£4'7S5 




314-557 


950 


1136-131 


S460 


4116-315 


2U 


»55'9i' 


261 


J'5-753 


1000 


1196033 


8500 


4186116 


215 


i57'"47 




316-949 


1050 


■155-835 


8550 


4145-9 '8 


216 


i58'343 


266 


318-145 


1100 


I3"5fi37 


8600 


4305-710 


217 


»59'5J9 


267 


319-34" 


1150 


'J 75-43 8 


8650 


4365-511 


218 


1607J5 


268 


3iO-S37 


1200 


1435-140 


8700 


4415-313 


219 


iSrsji 


269 


311-733 


1250 


1495-041 


8750 


4485-115 


220 


26r.i7 


270 


311-919 


1300 


'554-843 


3800 


4544-916 


221 


»fi4-3i3 


271 


314' 1 85 


1350 


16.4-645 


3900 


4664-530 


222 


^«S-5'9 


272 


3i5-3i' 


1400 


1674-447 


4000 


47S4-I33 


223 


!««■?. 5 


273 


3i6-5'7 


1460 


1734148 


4100 


4903-736 


221 


j67'9" 


274 


317-713 


1500 


1 794-050 


42O0 


5013-340 


22S 


>69'io7 


275 


318-909 


1650 


'853-85> 


4300 


£141-943 


226 


i70'3O3 


276 


330-105 


IflOO 


1913-653 


4400 


5161-546 


227 


271-499 


277 


33'-3D" 


1660 


"973-455 


4500 


5381-150 


223 


I71-69* 


278 


331-497 


1700 


1033-156 


4600 


5501-753 


229 


273-891 


279 


333693 


1750 


2093-058 


4700 


5611-356 


230 


i7;-o88 


280 


3J+-889 


1800 


1152-860 


4800 


5740-960 


231 


I7C-I8+ 


281 


336-085 


1850 


2211-661 


4900 


5860-563 


232 


ijTiSo 


282 


337-181 


1900 


ii;i-463 


GOOO 


5980-166 


233 


:.?i676 




338-477 


1960 


1332-165 


6100 


6099-770 


231 


179-871 


284 


339673 


2000 


1393-066 


6200 


61.9-373 


235 


181-068 


286 


340-869 


2050 




6300 


6338-976 


236 


181-164 




341-065 


2100 


iS'i-67o 


G400 


6458-580 


237 


183-460 


287 


343-161 


2160 


1571-471 


6500 


6578183 


238 


184-656 


288 


34+-4SS 


2200 


1631-173 


6600 


6697-786 


23l> 


iBs-aji 


289 


345-654 


2250 


169.-075 


6700 


68.7-390 


210 


187048 


290 


3+6-850 


2300 


1750-876 


5800 


6936-993 


241 


188-144 


291 


348-046 


2350 


1810-678 


5900 


705S-596 


243 


189-440 


2<J2 


349-141 


24lX) 


1870-480 


eooo 


7.76-100 


213 


190-636 


293 


350-438 


2150 


1930-181 




8371133 


211 


I9''83i 


291 


35>-ff34 


2500 


1990-083 


8000 


9568-166 


245 


193-018 


295 


35»'8jo 


2550 


3049885 


9000 


10764-199 


24« 


194-114 


296 


354-016 


2600 


3109-686 


10000 


11960333 


217 


195-410 


297 


355'i»i 


2650 


3. 59-488 


20000 


13920-665 


21S 


195-616 


298 


3 56-4' 8 


2700 


3119-190 


30000 


358^0-998 


219 


197-812 




3S7'6"4 


2750 


3189-091 


4O000 


47841-330 


250 


2JJ-O08 


300 


J58-8.0 


2800 


3348-893 


50000 


59801-663 



SCPEBFICUL UEASCRE. 

Table XXI. 
ARES TO ACRES, ROODS, ako POLES. 



1 


III 


i 


III 


1 


III 


l_ 


III 




3'9S+ 


51 


1 1 1-645 


101 


1 ' 3!''337 


151 


3 1 37-018 




7-908 


G2 


' 1 5'S99 


102 


1 X 3-190 


162 


3 3 0-9S1 




it-g6i 


B3 


' ' 9553 


103 


1 1 7-144 


153 


J 3 4936 




■S-8'5 


64 


1 " 13507 


104 


1 1 .1-198 


154 


3 3 8-890 




19-7651 


65 


I 1 17-461 


105 


1 1 iS-15-5 


155 


3 i 11-843 




^3713 


68 


1 1 11-414 


106 


1 1 19-106 


156 


3 J 16-797 




V677 


67 


1 1 15-368 


107 


1 2 ij-ofio 


157 


3 3 10-75 ' 




31-63' 


G8 


I I zyizz 


108 


X 1 17-013 


158 


1 3 14-705 




3S'58t 


69 


' 1 33-176 


109 


1 1 30-967 


159 


3 3 18-659 


10 


39'5J8 


60 


I 1 371J0 


110 


1 1 34-91' 


160 


3 3 31-613 




" 1 3"41»J 


61 


1 X 1-184 


111 


1 1 38875 


161 


3 J 36-566 




1 7-446 


62 


1 1 5-'37 


112 


13 »-a»9 


162 


4 0-510 




1 11-400 


63 


1 1 9-091 


118 


> 3 6-78J 


163 


4 4-47+ 




' 'S'354 


64 


I 1 i3'<'45 


114 


1 3 10-736 


161 






1 1 9-307 


65 


I 2 16-999 


115 


1 3 14690 


165 


4 12-381 




1 tyisi 


66 


I 1 10-953 


116 


1 3 > 8-644 


166 


4 16-336 




I 17115 


67 


. 1 14-9S6 


117 


» 3 »-S98 


167 


; lo-ils 


18 


I 31 '«9 


68 


1 I i8'86o 


118 


2 3 16-551 


168 


4 14-143 


19 


1 35-"3 


69 


1 I 31-814 


119 


1 3 30-506 


189 


4 18-197 


20 


i 3 11-077 


70 


1 1 36-768 


120 


1 3 34-459 


170 


4 3i-'S' 


21 


2 j-030 


71 


1 3 0-711 


121 


1 3 38-413 


171 


4 J6-.OS 


22 


1 «-,84 


72 


I 3 4-676 


122 


30 1-367 


172 


4 ' <'''>S9 


S3 


1 10-938 


73 


1 3 S-619 


123 


30 6-311 


173 


4 1 4-011 


24 


X .4-891 


74 


1 3 "-S8J 


124 


3 IO-175 


174 


4 1 7-966 


25 


» lS-84« 


75 


I 3 16-537 


125 


3 14119 


175 


4 1 T 1-920 


26 


* 11-799 


76 


1 3 10-491 


126 


3 18-181 


176 


4 1 '5-874 


27 


1 16753 


77 


1 3 ^4-445 


127 


3 2r.36 


177 


4 ' '9-818 


28 


1 JO-J07 


7S 


1 3 18-399 


128 




178 


4 " 13-781 


29 


1 34-661 


79 


1 3 31351 


129 


3 30-044 


179 


4 1 17'735 


30 


1 J8 61; 


80 


1 3 36-306 


130 


3 33-998 


180 


4 1 31689 


31 


3 1-569 


81 


2 o-i6o 


131 


3 37-951 


181 


4 ' 35-645 


82 


3 6511 




1 4-114 


132 


3 1 ''905 


182 


4 1 39-597 


33 


3 10-476 


83 


1 8-168 


138 


3 1 5-859 


183 


4 1 3-551 


34 


3 14-430 


84 




134 


3 1 9-e-3 


181 


4 1 7-504 


35 


3 18384 


86 


1 16-075 


135 


3 » ■3-767 


185 


4 2 iE-458 


36 


3 11-338 


86 


t a 10019 


136 


3 1 "7-711 


186 


4 1 15-411 


37 


3 16-191 


8? 


1 13-983 


137 


3 1 i'-675 


187 


4 2 19-366 


38 


3 30-145 


88 


1 17-937 


188 


3 1 i£-6i8 


18S 


4 1 13-310 


39 


3 34-1 M 


89 


1 3>'89i 


139 


3 1 19-581 


189 


4 1 17-174 


40 


3 38-153 


90 


2 35-845 


140 


3 1 33-53* 


190 


4 1 31-117 


41 


1 1-107 


91 


1 39-798 


141 


3 1 37-490 


191 


4 2 35:«' 


42 


1 6061 


92 


1 1 3-751 


142 


3 1 '■444 


192 


4 1 39135 


43 


1 10-015 


93 


2 . 7-706 


148 


3 1 5-397 


193 


4 3 3-'89 


44 


1 ij ji8 


94 


2 I II-660 


144 


3 1 9-35' 


194 


4 3 7-0+3 


4S 


1 IJ-9H 


96 


1 1 15-614 


145 


3 2 13-305 


195 


4 3 10-997 


46 


1 11-876 


96 


2 1 19-568 


146 


3 2 17-159 


196 


4 3 '4-950 


47 


I 25-830 


97 


1 1 i3"5i' 


147 




197 




48 


: 4-784 


9S 


2 1 17-475 


148 


J 1 ii;'67 


198 


4 3 "-858 


49 


I * 3J-738 


99 


2 1 3 '■419 


149 




199 




SO 


*"■'", 


1 


^^rxSi 


1 


I ^W^4 


1 


r"'W 



40 



SUPERFIOIAL MEASURE. 



Table XXIL 
HECTABES to ACRES, EOODS, akd POLES. 



Hect- 
ares. 


< 1 


1 


Hect- 
ares. 


it 


1 


u 


Acres. 
Boods. 


1 


1 


2 I 


35*383 


51 


126 


4*528 


101 


24^ 2 


13*672 


2 


4 3 


30*766 


52 


128 I 


39*9". 


102 


252 


9*055 


8 


7 I 


26*149 


53 


130 3 


35*293 


103 


254 2 


4*438 


4 


9 3 


ii*53i 


54 


133 I 


30676 


104 


256 3 


39-821 


6 


12 I 


16*914 


55 


135 3 


26*059 


105 


259 I 


35*204 


6 


H 3 


12*297 


56 


138 1 


21-442 


106 


261 3 


30*587 


7 


17 I 


7*68o 


57 


140 3 


16825 


107 


264 I 


25*970 


8 


19 3 


3*063 


58 


143 I 


1 2*208 


108 


266 3 


21*353 


9 


2Z 


38*44^ 


59 


145 3 


7*591 


109 


269 I 


16-736 


10 


24 2 


33*829 


60 


148 I 


2*974 


110 


271 3 


12*118 


11 


27 


29*212 


61 


150 2 


38*357 


111 


274 1 


7*501 


12 


29 2 


24*595 


62 


^SS 


33*739 


112 


276 3 


2^884 


13 


3* 


19*978 


63 


155 2 


29*122 


113 


279 


38-267 


U 


34 2 


15*360 


64 


158 


24*505 


114 


281 2 


33*650 


15 


37 


io'743 


65 


160 2 


19*888 


115 


284 


29*033 


16 


39 2 


6*126 


66 


163 


15*271 


116 


286 2 


24*416 


17 


42 


1*509 


67 


165 2 


10*654 


117 


289 


19*799 


18 


44 I 


36-892 


68 


168 


6*037 


118 


291 2 


15*182 


19 


46 3 


32-i75 


69 


ijo 2 


1*420 


119 


294 


10*565 


20 


49 » 


27-658 


70 


172 3 


36803 


120 


296 2 


5*947 


21 


51 3 


23*041 


71 


175 1 


32*186 


121 


299 


1*330 


22 


54 > 


18*424 


72 


177 3 


27-568 


122 


301 I 


36*713 


23 


56 3 


13*807 


73 


180 I 


22*951 


123 


303 3 


32*096 


2i 


59 I 


9*^89 


74 


182 3 


18-334 


124 


306 I 


27*479 


23 


61 3 


4*572 


75 


185 I 


13*717 


125 


308 3 


22862 


26 


64 


39*955 


76 


187 3 


9*ioo 


126 


311 1 


18-245 


27 


66 2 


35*338 


77 


190 I 


4*483 


127 


313 3 


13*628 


28 


69 


30721 


78 


192 2 


39866 


128 


316 I 


9011 


29 


71 2 


26*104 


79 


195 


35*249 


129 


318 3 


4*394 


30 


74 


21-487 


80 


197 2 


30*632 


180 


321 


39776 


81 


76 2 


16*870 


81 


200 


26*015 


181 


323 2 


35*159 


32 


79 


12*253 


82 


202 2 


21-397 


182 


326 


30542 


83 


81 2 


7*636 


83 


205 


16*780 


133 


328 2 


25-925 


84 


84 


3*oi8 


84 


207 2 


12*163 


134 


331 


21-308 


85 


86 I 


38-401 


85 


210 


7*546 


185 


333 2 


16*691 


86 


88 3 


33*784 


86 


212 2 


2*929 


186 


336 


12*074 


87 


91 1 


29*167 


87 


214 3 


38*312 


137 


338 2 


7*457 


38 


93 3 


24*550 


88 


217 I 


33*695 


188 


341 


2-840 


89 


96 I 


19*933 


89 


219 3 


29*078 


189 


343 1 


38*223 


40 


98 3 


i5*3i<5 


90 


222 I 


24*461 


140 


345 3 


33*605 


41 


lOI I 


10*699 


91 


224 3 


19*843 


141 


348 I 


28*988 


42 


103 3 


6*081 


92 


227 I 


15*226 


142 


350 3 


24*371 


43 


106 I 


1*464 


93 


229 3 


10*609 


143 


353 1 


19754 


44 


108 2 


36-847 


94 


232 I 


S'99i 


144 


355 3 


15*137 


45 


III 


32-230 


95 


234 3 


1*375 


145 


358 1 


10*520 


46 


113 2 


27*613 


96 


237 


36-758 


146 


360 3 


5*903 


47 


116 


22*995 


97 


239 2 


32*141 


147 


363 1 


1*286 


48 


118 2 


18-378 


98 


242 


27*524 


148 


365 2 


36*669 


49 


121 


13761 


99 


244 2 


22*907 


149 


368 


32*051 


50 


123 ^ 


9*145 


100 


247 


18*290 


150 


370 2 


27*434 



ErPEKHCIAL UEAS^KS. 

Tablb XXII, — continued. 
HECTABES to ACEES, EOODS, juto POLES. 



u 


it 


1 


ii 


II 


1 


ii 


II 1 


151 


373 


*v8i? 


201 


496 2 


31-96J 


251 


610 I 


I-I07 


152 


375 i 


li-lOO 


202 


499 


17'34S 


252 


6n 1 


36-490 


153 


378 o 


13-583 


203 


jol 1 


11-718 


253 


61s 


31-873 


164 


380 » 


8-9«< 


20* 


504 


18-III 


251 


617 1 


17-156 


155 


383 


4-349 


SOS 


506 1 


'3 494 


255 


630 


11-638 


156 


Us I 


39731 


206 


509 


8-876 


256 


631 1 




1&7 


387 i 


35115 


207 


5" 1 


4-159 


257 


635 


13-40+ 


158 


390 1 


30-498 


ao8 


513 J 


39-641 


253 


637 » 


8-787 


159 


391 3 


15-880 


209 


Si6 1 


35-015 


259 


640 


4-170 


leo 


3!'5 " 


...«3 


210 


Si8 3 


30408 


260 


641 ,. 


39-553 


161 


397 3 


,6-646 


211 


Sii I 


15-791 


261 


644 3 


34-936 


ie2 


+00 I 


11019 


212 


S'3 3 


11-174 


262 


647 1 


30-319 


163 


40i 3 


7-411 


213 


S^6 I 


'6-557 


263 


649 3 


15-701 


let 


405 1 


'■795 


214 


518 3 


11-940 


264 


651 I 


11-084 


166 


407 1 


38-178 


216 


531 ' 


7-313 


265 


654 3 


.6-467 


166 




J3-5«i 


2ie 


533 3 


1-705 


266 


657 1 


11-850 


167 




18-944 


217 


536 


38-088 


267 


659 3 


7133 


16S 


41S » 


1+-316 


218 


538 1 


33-471 


268 


661 i 


1-616 


169 


417 1 


19-709 


219 


541 


18-854 


269 


665 1 


37-999 


170 


410 


I509» 


220 


543 1 


14-137 


270 


667 


33-381 


171 


411 z 


10-475 


221 


546 


19-610 


280 


691 i 


17-111 


172 


4»S 


iV\ 




548 1 


15-003 


290 


716 1 




173 


417 I 




223 


55' 


10-386 


300 


741 I 


14-869 


171 


*'9 i 


36-614 


221 


553 I 


5-769 


310 


766 


8-698 


176 


43i ' 


31-007 


225 


556 


1-151 


320 


790 3 


1-517 


176 


+34 i 


17-390 


226 


558 I 


36-534 


330 


815 I 


36-356 


177 


4-37 ' 


11-773 


227 


560 3 


31-917 


340 


8+0 


30-185 


178 


439 3 


'8-155 


228 


563 1 


17-300 


350 


864 J 


14-014 


179 


441 1 


13-538 


229 


5*5 3 


11-683 


360 


889 1 


17-841 


180 


444 J 


8-91. 


230 


568 1 


18066 


870 


914 1 


ii-6;i 


181 


447 I 


4-304 


231 


£70 3 


13-449 


880 


939 « 


5-500 


182 


449 1 


39-687 


232 


573 ' 


8-831 


890 


963 1 


39'3i9 


183 


45» 


3": 070 


233 


575 3 


4-115 


400 


988 . 


33-'58 


184 


4S4 * 


30-453 


231 


578 


39-598 


450 




1-303 


186 


4i7 


I5;836 


235 


80 1 


34-9e. 


500 


1135 1 


11-448 


186 


459 2 




236 


583 


30363 


550 


1359 


io'593 


187 


461 


16-601 


237 


58s 1 


15-746 


600 


.4S1 1 


19-737 


188 


4«4 ^ 


i:-984 


238 


588 


11-119 


650 


1606 


38-881 


189 


467 


7-367 


239 


590 1 


16-511 


700 


1729 3 


8017 


190 


4«9 » 


1-750 


240 


593 


11-895 


750 


.853 1 


17171 


191 


471 3 


38-133 


211 


595 1 


7-178 


800 


1976 3 


16-317 


192 


474 ' 


33-5'« 


212 


598 


1-661 


850 




35-461 


193 


47« J 


X8-899 


213 




38-044 


900 


1114 


4-606 


194 


479 I 


14-181 


244 


6di j 


33-417 


1000 


1471 


11-896 


195 


481 3 


19-665 


246 


605 1 


18-809 


1500 


3706 1 


34-344 


196 


484 I 


15-048 


216 


607 3 


14-191 


2000 


4941 > 


5-791 


1S7 


*S6 i 


10-430 


247 


6,0 1 


19'SJ5 


2500 


6177 3 


171+0 


198 


489 1 


5-8 '3 


248 


611 3 


14958 


3000 


7413 ' 


18-688 


199 


49' 3 


r-i96 


219 


6.5 I 


10-341 


3500 


8649 


0-136 


200 


494 


36-579 


250 


«I7 3 


S-714 


4000 


9884 1 


"■58+ 



SOFERFICIAL HEASUKt. 



Tabu XZIII. 
SQUAEE INCHES TO SQUASE CENTIM2TEES. 



M 


III 


11 


Hi 


11 


111 


u 


ii 


^^ 


II 


1^1 


lj 


sM 


1 


«-45' 


61 


319-010 


101 


651-588 


161 


974-156 


s 


11-903 


62 


335'47i 


102 


658-039 


162 


980-60E 


8 


"9i54 


63 


3+1-911 


103 


66++9. 


153 


987-059 


4 


25-805 


M 


348-374 


IM 


670-9+1 


164 


993-5'" 


6 


iri57 


65 


3548^5 


105 


677-393 


155 


999-961 


6 


38-708 


66 


36.-^76 


106 


683-8+5 


156 


1006-+13 


7 


♦5-. 60 


B7 


J«7-7iB 


107 


690-196 


1B7 


.0.1-865 


8 


S'-Sii 


58 


374"' 79 


108 


696-7+8 


158 


.0.9-316 


8 


58061 


59 


380-63 > 


109 


703-199 


169 


.025-767 


10 


«4-5'4 


60 


387-081 


110 


709-650 


160 


loji-1.9 


IX 


7o"9*5 


61 


393';33 


111 


716-101 


161 


1038-670 


12 


77-4 "6 


62 


399-985 


112 


7"-£53 


162 


1045-111 


13 


83-868 


63 


406-436 


113 


719-004 


163 


1051-573 


14 


90-319 


61 


+.1-887 


114 


735456 


164 


1058-014 


16 


9<T7o 


66 


419-339 


lis 


7+1-907 


165 


io64-+;5 


IS 


103-111 


68 


4i5"790 


lis 


748-359 


166 


1070-917 


17 


109-673 


67 


+3i"H^ 


117 


754-810 


167 


1077-378 


18 


116-iii 


68 


438-693 


113 


761-161 


168 


1083-830 


19 


111-576 


69 


44S"'44 


119 


767-713 


169 




20 


119-017 


70 


451*596 


180 


774164 


170 


1096-731 


21 


'3J'479 


71 


458-047 


121 


780-615 


171 


1103-184 


22 


'4''93'> 


72 


4«+-+98 


122 


787'o67 


172 


1109-635 


23 


I48'38i 


78 


+70-950 


128 


793-5 '8 


173 


tliti'086 


a 


'S483J 


74 


477-+OI 


124 


799-969 


174 


11J1-S38 


25 


161184 


75 


483-853 


125 


806-411 


175 


1118-989 
I' 35441 

1.4.-891 
1148-343 

1167-697 
1I7+-149 
1180-600 
1187-051 
1 193-503 
1199-954 
1106-406 

1111-857 
11.9-308 

1115-760 

1 190-173 
1611-8+1 
1935-410 
1580-547 
3"5-683 
3870-810 
4515-957 
S16 1-093 
S8o«-i30 
6451-167 



BtJPEBFIClAL HEASDKE. 



Table XXIT. 
SQTJAEE FEET to SQTJAEE DECIMETEEa. 



u 


III 


u 


III 


u 


m 


u 


m 


I 


9-190 


51 


4J3-788 


101 


938-187 


161 


1401785 


3 


18-580 


52 


483078 


102 


947-577 


1S2 


1411-075 


9 


17-870 


63 


49rj68 


103 


956867 


163 


1411-365 


4 


37-160 


5i 


501-6(8 


104 


966157 


154 


1430**55 


S 


46-450 


65 


510-948 


108 


975*447 


165 


1439*945 


6 


55"740 


56 


510-138 


106 


934737 


156 


1449-135 


7 


65*030 


67 


5i9-£i8 


107 


994017 


157 


14585^5 


8 


74-3 10 


68 


?38-8.8 


108 




158 


.4«7-8.S 


9 


83-6.0 


69 


548-'o8 


109 




159 


1477-105 


10 


91-900 


60 


557-398 


110 


1011896 


160 


1486-395 


11 


101-190 


61 


J66-68S 


111 


1031-186 


161 


■495-685 


12 


1 .1-480 


62 


575*978 


iia 


1040-476 


162 


.504-975 


13 




63 


585-168 


113 


1049-766 


163 


'5i4"-»*5 


14 


tjo-o6o 


64 


594*558 


114 


1059-056 


164 


15*3*555 


15 


' 39349 


65 


603-84S 


115 


1068-346 


166 


"53**845 


16 


148-639 


66 


613*138 


116 


.077-636 


166 


'54*'35 


17 




67 


611-418 


117 


1086-916 


167 


"551*4*5 


IS 


167-119 


68 




118 


1096-116 


168 


1560-J15 


19 


1 76-509 


69 


641-^8 


119 


1105-506 


169 


1570-005 


» 


185-799 


70 


650-198 


120 


11.4-796 


170 


'579**95 


21 


195-089 


71 


659-588 


121 


1114-086 


171 


I588-585 


2a 


104*379 


72 


668-S7S 


122 


"33*37* 


172 


'597*8?4 


23 


113-669 


73 


678-168 


123 


1141-666 


173 


1607-164 


24 


111-959 


74 


687-458 


124 


"51-956 


174 


1616-454 


25 


131-149 


75 


696748 


125 


.16.-146 


176 


1615-744 


26 


»4'*S39 


7S 


706-018 


126 


"Jo-536 


176 


'635034 


27 


150819 


77 


7'5"3»8 


127 


..79-8i6 


177 


'*443*4 


28 


160-119 


78 


714-617 


128 


n89-"6 


178 


1653-614 


29 


169-409 


79 


73J"907 


129 


1198-406 


179 


.661-904 


30 


178-699 


80 


74J*'97 


130 


l;C7-696 


180 


1671-194 


81 


187-989 


81 


75^*487 


131 


16 


181 


1681-484 


82 


197-179 


82 


761-777 


132 


f6 


182 


1690-774 


33 


J06-569 


83 


771-067 


133 


16 


183 


1700-064 


34 


iii'859 


81 


J80-357 


134 


;6 


184 


1709-354 


35 


3i£''49 


85 


789*647 


136 


\6 


186 


.718*644 


86 


J 3 +'43 9 


86 


798-937 


136 


;6 


186 


1717*934 


37 


343'7i9 


87 


808-117 


137 


j6 


187 


"737*"4 


38 


353-019 


88 


8i7-5'7 


138 


1181-016 


188 


1746*5 '4 


89 


361-309 


89 


8i6-lo7 


139 


1191-306 


189 


.755*804 


40 


J7'"599 


90 


836097 


140 


1300-596 


190 


1765*094 


41 


380-889 


n 


845*387 


141 


.309-885 


200 


'857*994 


42 


390-179 


92 


854*«J7 


142 


'3'9*'75 


250 


1311-491 


48 


399-469 


99 


863-967 


143 


.318-465 


300 


1786-990 


44 


408-759 


94 


873*^57 


144 


1337*755 


400 


3715*987 


45 


418-049 


95 


881-547 


146 


"347045 


600 


46+4-984 


46 


4^7-338 


96 


891-837 


146 


'35**335 


600 


557398 ' 


47 


436-618 


97 


901-117 


147 


1365-615 


700 


6 SOI -97 8 


4S 


4459' 8 


98 


910-417 


148 


»374"9'5 


800 


743 '975 


49 


*5$'^°^ 


99 


919-707 


149 


1384-105 


900 


8360-971 


1 =» 


464*498 


100 


918-997 


ISO 


"393*495 


1000 


9189-968 



tOPXBFtCUL HUStJSB. 

Tailb XIV. 
SQtTAEE TAEDS to SQaAEB M£TBE3. 



lYudf-l Ullna. |V&rdi.| Slllm. |Y>rdB.| Metna. |Tb 



ards. Mitrea. 



HUPEEnclAL UE&SCKK. 

Table XXV. — continued. 
SQUAEE TAEDS to SQQABB METEE8. 



& 


X:. 


a 


te. 


Square 


& 


& 


SZ. 


201 


i«8-o5s 


251 


J09-860 


350 


191-634 


2850 


1381-877 


202 


168-891 


253 


110-696 


400 


334'439 


2900 


1414-681 


203 


 697.8 


253 


ni-533 


450 


376-144 


2960 


1466-487 


204 


ijo'5«4 


254 


111-369 


500 


418-049 


3000 


1508-191 


205 


171+00 


265 


113-105 


650 


459-853 


3050 


1550-096 


206 


17VIJ6 


25S 


114-041 


600 


501-658 


8100 


1591-90. 


EOT 


nyoji 


257 


1.4-877 


650 


543463 


3150 


1133-705 


208 


173-908 


253 




700 


S8fi6g 


3200 


i67S;Sii 


209 


1747+4 


259 


116-549 


760 


617-073 


3250 




210 


'75 S8o 


260 


1.7-385 


600 


668-878 


3300 


2759-111 


2H 


ij6+t6 


261 


1.8-111 


850 


710-683 


3350 


1800-915 


212 


I77-IS» 


262 


119-057 


900 


751-487 


3400 


1841-730 


213 


178-089 


263 


119-893 


950 


794-191 


8450 


1884-535 


214 


178-91S 


261 


1^0-730 


1000 


836-097 


3500 


1916-340 


215 


179-761 


266 


11. -566 


1050 


877-901 


3650 


1968-144 


216 


I So-; 9 7 


266 




1100 


919-707 


8GO0 


3009-950 


217 


181-433 


267 


"J-lsS 


1150 


961-5H 


8650 


305>-754 


ns 


181-169 


268 


114-074 


1200 


1003-3.7 


3700 


3093-559 


21S 


i83''05 


269 


114-910 


1250 


1045-111 


3750 


3']5-364 


220 


18J-941 


270 


"5-746 


1300 


1086-916 


3800 


3177-169 


221 


'84-777 


271 


116-581 


1360 


1118-731 


3900 


3160-779 


222 


.8S-61J 


272 


117-418 


1100 


1170-536 


4OD0 


3344-389 


223 


186-450 


273 


118-154 


1460 


1111-341 


4100 


3417-998 


221 


i87'i86 


274 


119-091 


1500 


1154-146 


4300 


351.-608 


226 


188-111 


275 


119-917 


1550 


1195-951 


4300 


3595-118 


226 


.88-958 


276 


130-763 


IROO 


1337-755 


4400 


3678-817 


227 


189-794 


277 


iJ'-599 


1650 


1379-560 


4600 


3761-437 


228 


190-630 


278 


*3»-435 


1700 


l4i'-365 


4600 


3846-047 


229 


.91-46* 


279 


133-ir" 


1760 


1463-' JO 


4700 


3919-657 


280 


191-301 


2S0 


134-107 


1800 


"504-975 


4800 


40,3-166 


231 


193''38 


281 


134-943 


1850 


 546-T80 


4900 


4096-876 


232 


'93'9J4 


282 




1900 


1S88-584 


6000 


4180-4S6 




.948.1 


283 


ile-e" 


1S50 


1630-389 


6100 


4164-095 


234 


I95'*47 


284 


137-451 


2000 


1671-194 


6200 


4347-705 


236 


' 96-483 


285 


138-188 


2060 


1713-999 


5300 


4431-315 


236 


197-319 


286 


139-114 


2100 


.755-804 


6400 


45 '4-915 


237 


198-155 


287 


139-960 


2160 


1797-609 


66O0 


4598-534 


238 


198-991 


288 


140-796 


2200 


183 9-+' 4 


6600 


4681-. 44 


Z39 


199-817 


289 


141-631 


2260 


188.-1.9 


6700 


4765-754 


240 




290 


I4i-46it 


2300 


1913-013 


6800 


4849-363 


241 


101-499 


291 


143-304 


2350 


1964-818 


5900 


4931-973 


242 


ioJ-335 


292 


144- .40 


2400 


1006-633 


6000 


50.6-583 


243 


103171 


293 


144-976 


2450 


1048-438 


7000 


5851-680 


244 


104-008 


294 


145-813 


2500 


1090-143 


8000 


6688-777 


245 


104-844 


295 


146-649 


2550 


1131-048 


9000 


7514-874 


246 


105680 


296 


147-485 


2600 


1173-853 


10000 


8360-97 . 


247 


106-516 


297 


148-311 


2650 


11.5-657 


20000 


16711-943 


2J8 


107-351 


298 


149-157 


2700 


1=57-461 


30000 


15081-914 


219 


108-188 


299 


149-993 


2760 


1:99-167 


40000 


334J3-886 


250 


109-014 


300 


150-819 


2800 


134.-071 


50000 


41804-857 



firPBBFtCIAL UlAStlBE. 
TiBlB XXVI. 

SQTJABE POLES axd BOODS to ABES. 

Aiva. |PalM.| Ares. |Roodi.| Area. |Boodi.| Area. 
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Table XXVII.— STATUTE ACBES 
TO HECTAEES, ABES, akd CENTIABES 



• 

< 
1 


I 


1 


1 


• 

51 


^ 


• 

1 


• 

i 


Acres. 1 


T 


i 


1 


-< 


^ 


Ares. 
Centrs. 




40 


47 


20 


O5 


82 


40 


87 


18 


151 


61 


»o 53 


2 




8o 


93 


52 


21 


0+ 


29 


102 


4t 


27 


64 


152 


61 


51 00 


3 


I 


21 


40 


53 


21 


44 


76 


103 


41 


68 


II 


153 


61 


91 47 


4 


X 


6i 


»7 


54 


21 


85 


22 


104 


42 


08 


58 


154 


62 


31 93 


5 


2 


02 


33 


55 


22 


25 


69 


105 


42 


49 


05 


155 


62 


72 40 


6 


2 


4* 


80 


56 


22 


66 


16 


106 


42 


89 


51 


156 


63 


12 87 


7 


2 


83 


27 


57 


23 


06 


62 


107 


43 


29 


98 


157 


^3 


53 33 


8 


3 


23 


74 


53 


23 


47 


09 


108 


43 


70 


45 


158 


63 


93 80 


9 


3 


H 


20 


19 


23 


87 


56 


109 


44 


?o 


91 


159 


64 


34 27 


10 


4 


04 


67 


60 


H 


28 


03 


110 


44 


5^ 


38 


160 


64 


74 74 


11 


4 


45 


H 


61 


H 


68 


49 


111 


44 


91 


85 


161 


65 


15 20 


12 


4 


85 


60 


62 


25 


08 


96 


112 


45 


32 


31 


162 


65 


SS 67 


13 


5 


26 


07 


63 


25 


49 


43 


113 


45 


72 


78 


163 


65 


96 14 


U 


5 


66 


54 


64 


25 


89 


89 


114 


46 


13 


25 


164 


66 


36 60 


15 


6 


07 


01 


65 


26 


30 


36 


115 


46 


53 


72 


165 


66 


77 07 


16 


6 


47 


47 


66 


26 


70 


83 


116 


46 


94 


18 


166 


67 


17 54 


17 


6 


87 


94 


67 


27 


II 


30 


117 


47 


34 


<55 


167 


67 


58 01 


18 


7 


28 


41 


68 


27 


5» 


76 


118 


47 


75 


12 


168 


67 


98 47 


19 


7 


68 


87 


69 


27 


92 


23 


119 


48 


15 


58 


169 


68 


38 94 


20 


8 


09 


34 


70 


28 


32 


70 


120 


48 


56 


05 


170 


6 


79 41 


21 


8 


49 


81 


71 


28 


73 


16 


121 


48 


96 


52 


171 


69 


19 87 


22 


8 


90 


28 


72 


29 


13 


63 


122 


49 


36 


99 


172 


69 


60 34 


23 


9 


30 


74 


73 


29 


54 


10 


123 


49 


77 


45 


173 


70 


CO 81 


24 


9 


71 


21 


74 


29 


94 


57 


124 


50 


17 


92 


174 


70 


41 28 


25 


lO 


II 


68 


75 


30 


35 


03 


125 


50 


58 


39 


175 


70 


81 74 


26 


10 


5a 


M 


76 


30 


75 


50 


126 


50 


98 


85 


176 


71 


22 21 


27 


10 


9a 


61 


77 


3» 


15 


97 


127 


51 


39 


32 


177 


71 


62 68 


28 


II 


33 


08 


78 


31 


56 


43 


128 


51 


79 


79 


178 


72 


03 14 


29 


IX 


73 


SS 


79 


31 


96 


90 


129 


52 


20 


26 


179 


72 


43 61 


30 


12 


H 


01 


80 


32 


37 


37 


130 


Si 


60 


72 


180 


72 


84 08 


31 


12 


54 


48 


81 


32 


77 


83 


131 


53 


01 


19 


181 


73 


24 54 


32 


12 


94 


95 


82 


33 


18 


30 


132 


53 


41 


66 


182 


73 


6s oi 


33 


»3 


35 


41 


83 


33 


58 


77 


133 


53 


82 


12 


183 


74 


05 48 


34 


»3 


75 


88 


84 


33 


99 


24 


134 


54 


22 


59 


184 


74 


45 95 


35 


H 


16 


35 


85 


34 


39 


70 


135 


54 


63 


06 


185 


74 


86 41 


36 


H 


56 


82 


86 


34 


80 


17 


136 


SS 


03 


53 


186 


75 


26 88 


37 


H 


97 


28 


87 


3S 


20 


64 


137 


SS 


43 


99 


187 


75 


67 35 


38 


15 


37 


75 


88 


35 


61 


10 


138 


SS 


84 


46 


188 


76 


07 81 


39 


>5 


78 


22 


89 


36 


01 


57 


139 


56 


24 


93 


189 


76 


48 28 


40 


i6 


18 


68 


90 


36 


42 


04 


140 


56 


65 


39 


190 


76 


88 75 


41 


i6 


59 


i< 


91 


3<5 


82 


51 


141 


57 


05 


86 


191 


77 


29 22 


42 


i6 


99 


62 


92 


37 


22 


97 


142 


57 


46 


33 


192 


77 


69 68 


43 


17 


40 


08 


93 


37 


63 


44 


143 


57 


86 


80 


193 


78 


10 15 


44 


17 


80 


SS 


94 


38 


03 


91 


144 


58 


27 


26 


194 


78 


50 62 


45 


i8 


21 


02 


95 


38 


44 


37 


145 


58 


67 


73 


195 


78 


91 08 


46 


i8 


61 


49 


96 


38 


84 


84 


146 


59 


08 


20 


196 


79 


31 SS 


47 


J9 


01 


95 


97 


39 


25 


31 


147 


59 


48 


66 


197 


79 


72 02 


48 


19 


4* 


42 


98 


39 


65 


78 


148 


59 


89 


13 


198 


80 


12 49 


49 


19 


82 


89 


99 


40 


06 


24 


149 


60 


29 


60 


199 


80 


52 95 


60 


20 


23 


35 


100 


40 


46 


71 


150 


60 


70 


06 


200 


80 


93 42 



BVPIKFICIAI. HKASCB£. 



Tabli XXVII.—co»((mw<f.— statute ACRES 
TO HECTARES, ARES, axd CENTIARES. 

1 1 mil I III II I III 



SOLID MEASURE. 
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tabi* xxvin. 

CUBIC MILLIMETEES to CUBIC INCHES. 



• 




• 




• 




• 




'Hi 


Cubic 


3 'A S 


Cubic 


• OD 


Cubic 


lil 


Cubic 


all 


Inches. 


^M 


Inches. 


Inches. 


all 


Inches. 


1 


O'OOOI 


51 


0*003 1 


101 


0*0062 


151 


0*0092 


2 


O'OOOI 


52 


0*0032 


102 


0*0062 


152 


0*0093 


3 


O'OOOZ 


53 


0*0032 


103 


0-0063 


153 


0*0093 


4 


o'oooa 


54 


0-0033 


104 


0*0063 


154 


0*0094 


5 


o*ooo3 


55 


0-0034 


105 


0*0064 


155 


0*0095 


6 


0*0004 


56 


0*0034 


106 


0*0065 


156 


0*0095 


7 


0*0004 


57 


0*0035 


107 


0*0065 


157 


0*0096 


8 


0*0005 


58 


0-0035 


108 


0*0066 


158 


0*0096 


9 


0*0005 


59 


0*0036 


109 


0*0066 


159 


0*0097 


10 


0*0006 


60 


0-0037 


110 


0*0067 


160 


0*0098 


11 


0*0007 


61 


0-0037 


111 


0*0068 


161 


0*0098 


12 


0*0007 


62 


0*0038 


112 


0*0068 


162 


0*0099 


13 


0*0008 


63 


0*0038 


113 


0*0069 


163 


0*0099 


14 


o*ooo8 


64 


0*0039 


114 


0*0070 


164 


0*0100 


15 


0*0009 


65 


0*0040 


115 


0*0070 


165 


o*oioi 


16 


O'OOIO 


66 


0*0040 


116 


0*0071 


166 


0*0101 


17 


O'OOIO 


67 


0*0041 


117 


0*007 1 


167 


0*0102 


18 


O'OOII 


68 


0*0041 


118 


0*0072 


168 


0*0102 


19 


0*00I2 


69 


0*0042 


119 


0*0073 


169 


0*0103 


20 


0*0013 


70 


0-0043 


120 


0*0073 


170 


0*0104 


21 


0*0013 


71 


0*0043 


121 


0*0074 


171 


0*0104 


22 


0*0013 


72 


0*0044 


122 


0-0074 


172 


0*0105 


23 


0*0014 


73 


0*0044 


123 


0*0075 


173 


o"oio6 


24 


0-0QI5 


74 


0*0045 


124 


0*0076 


174 


0*0106 


25 


0*0015 


75 


0*0046 


125 


0*0076 


175 


0*0107 


26 


0*0016 


76 


0*0046 


126 


0*0077 


176 


0-0107 


27 


0'ooi6 


77 


0*0047 


127 


0*0077 


177 


o'oioS 


28 


0*0017 


78 


0-0048 


128 


0*0078 


178 


0*0109 


29 


o*ooi8 


79 


0*0048 


129 


0*0079 


179 


0-0109 


80 


o'ooiS 


80 


0-0049 


130 


0-0079 


180 


0*0110 


81 


0*0019 


81 


0*0049 


131 


o*oo8o 


181 


0*0110 


82 


0*0019 


82 


0*0050 


132 


0*0081 


182 


0*0111 


83 


0*0020 


83 


0*0051 


183 


0*008 1 


183 


0*0112 


84 


o*oozi 


84 


0*0051 


184 


00082 


184 


0*0112 


85 


0*002I 


85 


0*0052 


135 


0*0082 


185 


0*0113 


86 


o*ooza 


86 


0*0052 


186 


0*0083 


186 


0*0113 


87 


0*0023 


87 


0*0053 


187 


0*0084 


187 


0*0114 


88 


0*0023 


88 


0*0054 


188 


0*0084 


188 


00II5 


89 


0*0024 


89 


00054 


139 


0*0085 


189 


0*0115 


40 


0*0024 


90 


0*0055 


140 


0*0085 


190 


o-oii6 


41 


0*0025 


91 


0*0055 


141 


0*0086 


191 


0*0117 


42 


0*0026 


92 


0*0056 


142 


0*0087 


192 


0*0117 


43 


00026 


93 


0*0057 


143 


0*0087 


193 


0*0118 


44 


0*0027 


94 


0*0057 


144 


0*0088 


194 


0*0118 


45 


0*0027 


95 


0*0058 


145 


o*oo88 


195 


0*0119 


46 


0*0028 


96 


0-0059 


146 


0*0089 


196 


0-0120 ^ 


47 


0*0029 


97 


0*0059 


147 


0*0090 


197 


0*01 20 


48 


0*0029 


98 


0*0060 


148 


0*0090 


198 


0*0I2I 


49 


0*0030 


99 


0*0060 


149 


0-0091 


199 


0*0121 


50 


0*0030 


100 


0*0061 


150 


0*0091 


200 


0*0122 



SOLID HKASUBB. 



Tasli XXIX. 
CUBIC CBNTIMETEE3 TO CUBIC INCHES. 



|ji|| Cbta [llil Cubl« (la 

|||«| locb* Bill Im*". BJ 



SOLID HKASCBX. 



CUBIC DEC 


ml 


JTPEES TO 


3UBI0 FEEI 


AKD 


INCHES. 


li 


HI 


1 


i u 

6 ^5 


1 


1 


a 


1 


HI 


1 


o 61-017 


61 


. .384'38o 


101 




979-731 


151 


5 575-085 


2 


O I11MJ4 


62 


I 1445407 


102 




1040-759 


152 


5 636-'ii 


8 


o 183-081 


63 


I i50ii-434 


103 




1.0 ,-786 


153 


5 697-139 


* 


i44'io8 


64 


. .567-46' 


104 




Ii6,-8i3 


154 


i 758-166 


E 


° i°S'3i 


56 


1 1618-488 


105 




1113-840 


155 


5 819193 


6 


366-16, 


6fi 


1 1689-515 


106 




1184-867 


166 




7 


4i7-'89 


67 


I 11-54' 


107 




1345-894 


167 


5 941-147 


8 


♦88-.16 


58 


1 83-569 


108 




1406-911 


16S 


5 .001-17+ 


9 


549-14J 


59 


1 14+-596 


109 




1467-949 


169 


5 1063-301 


10 


6I0-J7O 


GO 


1 105-613 


110 




1518-976 


160 


5 1114-318 


11 


671-198 


61 


1 166-650 


111 




1590-003 


161 


5 1185-355 


12 


731-315 


62 


1 3i7-*77 


112 




1651-030 


162 


5 11+6-381 


13 


7H"J5i 


63 


t 388-704 


113 




17.1-057 


163 


5 1307-409 


11 


854-379 


64 


1 449"73i 


114 




45;o84 


164 


5 .368436 


IS 


915-406 


66 


1 5'0-758 


lie 






165 


5 1+19-463 


16 


976-433 




1 571-7S5 


116 




167-138 


166 


5 1490-490 


17 


io]7'46o 


67 


1 63,-811 


117 




118-165 


167 


5 1551-518 


18 


1098-487 


68 


1 693-839 


lie 




139-.91 


168 


5 '611-545 


19 


> 159-514 


69 


» 754-866 


119 




350-1 '9 


169 


5 1673-571 


20 


1110-541 


70 


1 8,£-894 


120 




411-146 


170 


6 6-599 


21 


1 181 5*8 


71 


1 876-911 


121 




471-173 


171 


6 67-616 


2S 


'}*i'S95 


72 


1 937-948 


122 




533-300 


172 


6 118-653 


23 


140J-6U 


73 


1 998-975 


1B3 




594-3^7 


173 


6 189-680 


24 


1464-649 


74 


, 1060-00, 


124 




655-354 


174 


6 i5o-;o7 


25 


iS^S-676 


75 




125 




716-38. 


175 


6 311-734 


26 


i586-;o] 


76 


1 1 181-056 


126 




777-408 


176 


6 371-761 


27 


1647-730 


77 


, i,43-083 


127 




838-435 


177 


6 433-788 


28 


1708-757 


78 


1 1304-110 


128 




899463 


178 


6 494-815 


29 


I 41-784 


79 


1 i365'"37 


129 




960-490 


179 


6 555-84* 


ao 


I 101-81 1 


80 


1 1416-164 


ISO 




1011-517 


180 


6 616-869 


31 


I i«3-839 


81 


1 1487-191 


131 




1081-544 


181 


6 677-896 


32 


I 114-866 




1 .548-118 


132 




11+3-SJi 


183 


6 738-913 


S3 


1 185-893 


33 


1 i6o9-,45 


133 




1104-598 


183 


6 799-950 


3i 


1 346'9io 


81 


1 1670-17, 


134 




1165-6,5 


181 


6 860977 


35 


I 407-947 


85 


3 3-199 


136 




1316-651 


185 




36 


1 468-974 


86 


3 643,6 


136 




1387-679 


186 


6 983-031 


87 


1 530001 


87 


3 115-353 


137 




1448-706 


187 


6 1044-059 


38 


1 591-018 


88 


3 186-380 


138 




■509-733 


188 


6 1105-086 


39 


» k^-oSS 




i 147-408 


139 




1570-760 


189 


6 .166-113 


« 


1 713-081 


90 


3 308-435 


110 




1631-J87 


190 


6 1,17-140 


« 


1 7?+- 109 


91 


3 369-461 


141 




1691814 


191 


6 1188-167 


42 


 835-1J6 


92 


3 430-489 


142 




15-841 


192 


6 1349-194 


43 


. 896-163 


93 


3 49'-5'6 


113 




86868 


193 


6 14.011. 


44 


1 95 7'" 90 


S4 


3 5S'-S43 


144 




.47-895 


194 


6 1+71-1+8 


45 




95 


3 613-570 


146 




108-91, 


195 


6 1531175 


46 


I 1079-144 


96 


3 674-597 


146 




169-9+9 


196 


6 1593-301 


47 


1 11 40- 171 


97 


3 735-614 


147 




330-977 


197 


6 i6;4-ji9 


48 


1 1101-198 


98 


J 796-651 


148 


5 


391*004 


198 


6 1715-356 


49 


1 1161-315 


99 


3 857-678 


149 


5 


453-131 


199 


7 48-383 


60 


I 'm-3Si 


100 


3 9'8-705 


150 


5 


514-058 


200 


7 109-410 
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CUBIO METBES to CUBIC TAEDS. 



■M I cubio -Mi 

egg Taid*. 5| 



■Si 



Table XXXZ. — continued. 
CUBIC METRES to CUBIC TAEDS. 

ubic I'Mi \ CuUo \-Mi\ Cubie \Mi\ 



SOLID HEiaVBS. 

Tabu XSXI.—tonHniud. 
CUBIC M£TBES to CUBIC TABDS. 



SOUD MEA8UKB. 



S6 



Tabus XXXI. — eontinued, 
CITBTC MfiTEES to CFBIC TAEDS, 



ll 


Cabio 


bio 

kres. 


Cubio 


• 


Cubio 


bio 

tres. 


Cubio 


as 


Yards. 


'SS 


Yards. 


ag 


Yards. 


5g 


Yards. 


601 


786*121 


651 


85«'522 


701 


916-923 


751 


982*324 


602 


787-429 


652 


852830 


702 


918*231 


752 


983-632 


603 


788-737 


653 


854-138 


703 


919*539 


763 


984-940 


604 


790-045 


654 


855-446 


704 


920-847 


754 


986-248 


605 


791*353 


655 


856-754 


705 


922-155 


755 


987*556 


606 


79Z'66i 


656 


858-062 


706 


923-463. 


756 


988*864 


607 


793*9^9 


657 


859-370 


707 


924-771 


767 


990-172 


608 


795*277 


658 


860 678 


708 


926-079 


768 


991-480 


609 


796-585 


659 


861*986 


709 


927-387 


759 


992-788 


610 


797-893 


660 


863-294 


710 


928*695 


760 


994-096 


611 


799*201 


661 


864-602 


7U 


930-003 


761 


995*404 


612 


800-509 


662 


865-910 


712 


931*311 


762 


996-712 . 


613 


801*817 


663 


867-218 


713 


932*619 


763 


998-020 


614 


803*125 


664 


868*526 


714 


933*927 


764 


999*328 


615 


804-433 


665 


869-834 


715 


935-235 


765 


1000-636 


616 


805*741 


666 


871-142 


716 


936*543 


766 


1001-944 


617 


807-049 


667 


872*450 


717 


937-851 


767 


1003-252 


618 


808-357 


668 


873*758 


718 


939-159 


768 


1004-560 


619 


809-665 


669 


875*066 


719 


940-467 


769 


1005-868 


620 


810-973 


670 


876-374 


720 


941-775 


770 


1007-177 


621 


812*281 


671 


877-682 


721 


943-083 


771 


1008*485 


622 


813*589 


672 


878990 


722 


944*391 


772 


1009*793 


628 


814*897 


673 


880*298 


723 


945*699 


773 


1011*101 


624 


816-205 


674 


881-606 


724 


947*008 


774 


1012*409 


625 


817-513 


675 


882*914 


725 


948*316 


775 


1013*717 


626 


818*821 


676 


884-222 


726 


949*624 


776 


1015-025 


627 


820-129 


677 


885-531 


727 


950-932 


777 


1016-333 


628 


821-437 


678 


886-839 


728 


952*240 


778 


1017*641 


629 


822-745 


679 


888*147 


729 


953-548 


779 


1018-949 


630 


824-053 


680 


889*455 


730 


954-856 


780 


1020*257 


631 


825*362 


681 


890*763 


731 


956-164 


781 


1021*565 


632 


826-670 


682 


892-071 


732 


957*472 


782 


1022*873 


633 


827-978 


683 


893-379 


733 


958-780 


783 


1024-181 


634 


829-286 


684 


894-687 


734 


960-088 


784 


1025-489 


635 


830-594 


685 


895-995 


735 


961-396 


785 


1026-797 


636 


831-902 


686 


897-303 


736 


962-704 


786 


1028-105 


637 


833-210 


687 


898-611 


737 


964-012 


787 


1029-413 


638 


834-518 


688 


899-919 


738 


965*320 


788 


1030-721 


639 


835826 


689 


901-227 


739 


966628 


789 


1032-029 


640 


837-134 


690 


902-534 


740 


967-936 


790 


1033*337 


641 


838-442 


691 


903*843 


741 


969-244 


791 


1034*645 


642 


839-750 


692 


905-151 


742 


970-552 


792 


1035-953 


643 


841058 


693' 


906-458 


743 


971-860 


793 


1037*261 


644 


842-366 


694 


907-766 


744 


973-168 


794 


1038*569 


645 


843-674 


695 


909*075 


746 


974-476 


795 


1039*877 


646 


844*982 


696 


910-383 


746 


975-784 


796 


1041-185 


647 


846-290 


697 


911*691 


747 


977*092 


797 


1042-493 


648 


847-598 


698 


912-999 


748 


978-400 


798 


1043*801 


649 


848-906 


699 


914-307 


749 


979*708 


799 


1045*109 


660 


850-214 


700 


915-615 


760 


981-016 


800 


1046*417 



SOLID HUSCBK. 

TiBLi XXXL—eonti»u«d. 
CUBIC METEB3 to CUBIC TAED3. 



■Mi 


Cubic 


■Mi 


Oubio 


II 


Cubic 


■u 


Cubio 


ii_ 


Y.rd^ 


■^s 


Taidi. 


Twdi. 


■si 


Y»^ 


801 


10477 '5 


861 


1113-116 


901 


1178-517 


9G1 


1143-918 


Boa 


lO+S'OJS 


852 


11 14-434 


902 


1179-835 


952 


[145-136 


803 


i05O-)4,i 


853 


1115-741 


903 


1181-143 


953 


1146-544 


804 


105 '■«49 


664 


1117-050 


904 


1181-451 


964 


 147-851 


805 


io5^'95T 


855 




906 


1183-759 


965 


1149160 


806 


i0Si-i6s 


856 




906 


. 185-06, 


966 


1150-469 


807 


'°55'573 


857 


1110-974 


907 


I186-J75 


967 


1151-777 


808 


io56'S8. 


858 


iiil-iSi 


908 


 187-683 


968 


1153-085 


809 


I058'i89 


859 


1113-590 


909 


1188-99, 


969 


"54-393 


810 


■059-497 


860 


1114-898 


910 


1190-joo 


960 


i»5S-70. 


811 


iq6o'805 


861 


1116-106 


911 


1191-608 


961 


1157-009 


812 


I06.M3 


862 


1117-514 


918 


1191-916 


962 


1158-317 


813 


106^-411 


863 


.118-813 


913 


1194-114 


963 


.159-615 


81i 


106471J 


864 




914 


ii9S'53> 


064 


.160-933 


816 


1066-037 


866 


"3 1-439 


815 


1196-840 


965 


,161-141 


816 


1067-345 


866 


 131-747 


S16 


.i98-^4a 


966 


1163-549 


817 


io68'6s4 


867 


1134-055 


917 


 199-446 


967 


.164-857 


818 


1069-96 1 


868 


'135-363 


918 


1100-764 


968 


1166-165 


819 




869 


.136-671 


919 


1101-071 


969 


1167-473 


820 


io?r578 


870 


1137-979 


920 


H03-380 


870 


■168-78. 


821 


IOJ3-886 


871 


1139-187 


921 


1 104-688 


971 


1170-089 


822 


1075-194 


872 


1140-595 


922 


1105-996 


972 


 171-397 


823 


1076-501 


873 


1141-903 


923 


 107-304 


973 


1171705 


821 


10:7-8.0 


874 


II 43 '111 


924 


1108-61 i 


974 


1174013 


825 


I079-I.8 


876 


1144-519 


925 


1109-910 


076 


li75'3" 


828 




876 


"TsU 


926 




976 


 176-619 


827 


1081734 


877 


'147135 


937 


Iill-SS-i 


977 


1177-937 




io83-i+i 


878 


114S-443 


988 


1113-844 


978 


.179-145 




1084-350 


879 


1149-51 


929 


1115-151 


979 


1180-553 


880 


.085-6S8 


880 


1151059 


930 


1116-460 


880 


iigi'861 


831 


1086-966 


881 


1151-367 


931 


.117-768 


981 


ii8]-.69 


832 


ioa8-i74 




1153-^75 


932 


1119-076 


962 


"84-477 




1089-581 


883 


1154-983 


933 


■110-384 


883 


1185-785 


834 


1090-890 


884 


.156-191 


934 


.11.-691 


964 


1187-093 


835 


1093-198 


883 


1157-599 


936 


1113-000 


965 


.188-40. 




1093-506 


886 


1158-907 


986 


1114-308 


988 


1189-709 


637 


1094-814 


887 


1160-115 


937 


1115-616 


987 


.191-017 


638 






1161-513 


038 


1116-914 


988 


ii9*-3iS 


839 


1097-430 


889 


1.61-83. 






989 


"93-S33 


810 


1098-738 


890 


.164-.39 


940 


1 119-540 


090 


.194-941 


8U 


1 100-046 


891 


1. 65-447 


941 


.130-8+8 


991 


1196-149 


842 


"01-354 


892 


1166-755 


942 


 I3i-.i6 


992 


1197-SS7 


843 




893 


1168-06J 


943 


1233-464 


993 


.198-865 


844 


1103-970 


804 


1169-371 


944 


1234-771 


994 


.300-173 


815 




895 


1. 70-679 


915 


1 236-080 


996 


.301-481 


816 


no6-5g6 


896 


1171-987 


946 


1 137-388 


996 


.301-789 


817 


1,0,-894 


697 


I '73-195 


947 


 138-696 


997 


1304-097 


818 


1I09-1O1 




1174-603 


948 


1140-004 


998 


.305-405 


819 


MIO-SIO 


899 


1I7S9.I 


949 


114. 3 11 


999 


1306-713 


850 




900 


Ii77-ii9 


950 


1141-610 


1000 


 30S-011 
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TabIiB XXX I — eontinued. 
CUBIC METEES to CUBIC TAEDS, 



Jl 


Cubio 


• 

11 


Cubio 


•|l 


Cubio 


p 


Cubio 


4 


Yards. 


-ss 


Yards. 


-sg 


Yards. 


^% 


Yards. 


1005 


1314*5^* 


1255 


1641*567 


1505 


1968*572 


1755 


2295*578 


1010 


I32l*IOZ 


1260 


1648-107 


1510 


1975*112 


1760 


2302118 


1016 


1327-642 


1265 


1654-647 


1515 


1981-653 


1765 


2308-658 


1020 


i334'»82 


1270 


1661*187 


1520 


1988*193 


1770 


2315*198 


1025 


1340722 


1275 


1667*727 


1525 


1994*733 


1775 


2321*738 


1080 


1347*262 


1280 


1674-267 


1530 


2001*273 


1780 


2328*278 


1035 


i353"802 


1285 


1680-808 


1535 


2007*813 


1785 


2334*818 


1040 


1360-342 


1290 


1687-348 


1540 


2014*353 


1790 


2341*358 


1045 


1366-882 


1295 


1693-888 


1545 


2020*893 


1795 


2347*899 


1050 


1373*423 


1300 


1700-428 


1550 


2027*433 


1800 


2354*439 


1055 


1379*963 


1305 


1706-968 


1555 


2033-973 


1805 


2360*979 


1060 


1386^503 


1310 


1713*508 


1560 


2040-513 


1810 


2367*519 


1065 


1393*043 


1315 


' 1720-048 


1565 


2047*054 


1815 


2374*059 


1070 


1399*583 


1320 


1726*588 


1570 


2053-594 


1820 


2380*599 


1075 


1406*123 


1325 


1733*128 


1575 


2060*134 


1825 


2387*139 


1080 


1412-663 


1330 


1739*669 


1580 


2066-674 


1830 


2393*679 


1085 


1419*203 


1335 


1746*209 


1585 


2073*214- 


1835 


2400-219 


1090 


1425743 


1340 


1752*749 


1590 


2079-754 


1840 


2406-760 


1095 


1432*283 


1345 


1759*289 


1595 


2086*294 


1845 


2413-300 


1100 


1438-824 


1350 


1765*829 


1600 


2092*834 


1850 


2419-840 


1105 


1445*364 


1355 


1772-369 


1605 


2099-374 


1855 


2426*380 


1110 


1451-904 


1360 


1778*909 


1610 


2105*915 


1860 


2432-920 


1115 


1458-444 


1365 


1785-449 


1615 


2112-455 


1865 


2439*460 


1120 


1464*984 


1370 


1791*989 


1620 


2118-995 


1870 


2446*000 


1125 


1471*524 


1375 


1798*530 


1625 


2125*535 


1875 


2452*540 


1130 


1478*064 


1380 


1805-070 


1630 


2132-075 


1880 


2459-080 


1135 


1484-604 


1385 


i8ii'6io 


1635 


2138*615 


1885 


2465-620 


1140 


1491*144 


1390 


1818-150 


1640 


2145-155 


1890 


2472-161 


1145 


1497*685 


1395 


1824*690 


1645 


2151-695 


1895 


2478-701 


1150 


1504*225 


1400 


1831*230 


1650 


2158*235 


1900 


2485-241 


1155 


1510*765 


1405 


1837-770 


1655 


2164-776 


1905 


2491-781 


1160 


1517*305 


1410 


1844*310 


1660 


2171*316 


1910 


2498-321 


1165 


1523*845 


1415 


1850*850 


1665 


2177*856 


1915 


2504*861 


1170 


1530*385 


1420 


1857*390 


1670 


2184-396 


1920 


2511*401 


1175 


1536*925 


1425 


1863-931 


1675 


2190-936 


1925 


2517*941 


1180 


1543*465 


1430 


1870*471 


1680 


2197*476 


1930 


2524*481 


1185 


1550*005 


1435 


1877*011 


1685 


2204*016 


1935 


2531*022 


1190 


1556-546 


1440 


1883*551 


1690 


2210*556 


1940 


2537*562 


1195 


1563-086 


1445 


1890091 


1695 


2217-096 


1945 


2544*102 


1200 


1569-626 


1450 


1896*631 


1700 


2223-637 


1950 


2550*642 


1205 


1576*166 


1455 


1903*171 


1705 


2230-177 


1955 


2557*182 


1210 


1582-706 


1460 


1909*711 


1710 


2236*717 


1960 


2563-722 


1215 


1589-246 


1465 


1916-251 


1715 


2243*257 


1965 


2570*262 


1220 


1595*786 


1470 


1922*792 


1720 


2249*797 


1970 


2576-802 


1225 


1602*326 


1475 


1929*33* 


1725 


2256-337 


1975 


2583*342 


1230 


1608-866 


1480 


1935'872 


1730 


2262-877 


1980 


2589*883 


1235 


1615*407 


1485 


1942*41* 


1735 


2269*417 


1985 


2596*423 


1240 


1621*947 


1490 


1948*952 


1740 


2275*957 


1990 


2602-963 


1245 


1628*487 


1495 


1955*49* 


1745 


2282*497 


1995 


2609*503 


1250 


1635*027 


1500 


1962*032 


1750 


2289*038 


2000 


2616*043 
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CTJBIO METEES to CUBIC YARDS. 
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Tablb xxxn.— cubic Inches to 

CUBIC Dl:CIM£TBES, CENTIM£TBES, stc. 



p' 


J 


S 


• 

II 


1 1 


g 


n 

101 


i i 


f 


|l 


• 

i 


Is 


5J 
1 


i 


• 

6 


S| 


B i 


• 

S 


s s 


• 


5| 
151 


• 

s 


6 8 


i6 


386 


51 


835 


695 


I ^ss 


004 


2 


474 313 


2 


3* 


77a 


52 


852 


081 


102 


1 671 


390 


152 


2 


490 699 


8 


49 


158 


53 


868 


467 


103 


I 687 


776 


153 


2 


> 507 085 


4, 


65 


545 


54 


884 


853 


104 


I 704 


162 


154 


2 


5*3 471 


6 


8i 


931 


55 


901 


240 


105 


I 720 


548 


155 


2 


539 857 


6 


98 


317 


56 


917 


626 


106 


1 736 


935 


156 


2 


556 *43 


7 


H4 


703 


67 


934 


012 


107 


« 753 


3*1 


157 


2 


57* 630 


8 


131 


089 


58 


950 


398 


108 


I 769 


707 


158 


2 


589 116 


9 


H7 


476 


59 


966 


784 


109 


I 786 


093 


159 


2 


605 402 


10 


163 


862 


60 


983 


170 


110 


I 802 


479 


160 


2 


621 788 


11 


tSo 


248 


61 


999 


557 


111 


I 818 


865 


161 


2 


638 174 


12 


196 


634 


62 


I 015 


943 


112 


I 835 


*5* 


162 


2 


654 560 


18 


ii3 


020 


63 


I 032 


3*9 


113 


I 851 


638 


163 


2 


670 947 


U 


229 


406 


64 


I 048 


715 


114 


I 868 


024 


164 


2 


687 333 


15 


245 


793 


65 


I 065 


lOI 


115 


1 '884 


410 


165 


2 


703 719 


16 


262 


179 


66 


I 081 


488 


116 


I 9C0 


796 


166 


2 


720 105 


17 


278 


56$ 


67 


1 097 


874 


117 


I 917 


183 


167 


2 


736 491 


18 


294 


951 


68 


I 114 


260 


118 


I 933 


569 


168 


2 


75* 877 


19 


3" 


337 


69 


1 130 


646 


119 


I 949 


955 


169 


2 


769 264 


20 


3-7 


723 


70 


I 147 


032 


120 


1 966 


34» 


170 


2 


785 650 


21 


344 


no 


71 


I 163 


418 


121 


I 982 


7*7 


171 


2 


802 036 


22 


360 


496 


72 


I 179 


805 


122 


I 999 


"3 


172 


2 


818 422 


23 


376 


882 


73 


I 196 


191 


123 


2 015 


500 


173 


2 


834 808 


24 


393 


268 


74 


I 212 


577 


124 


2 031 


886 


174 


2 


851 195 


25 


409 


654 


75 


1 228 


963 


125 


2 048 


272 


176 


2 


.867 581 


26 


426 


041 


76 


1 245 


349 


126 


2 064 


658 


176 


2 


883 967 


27 


44* 


427 


77 


I 261 


735 


127 


2 081 


044 


177 


2 


900 353 


28 


458 


813 


78 


I 278 


122 


128 


2 097 


430 


178 


2 


916 739 


29 


475 


199 


79 


I 294 


508 


129 


* "3 


817 


179 


2 


933 1*5 


80 


491 


585 


80 


I 3<o 


894 


130 


2 130 


*03 


180 


2 


949 51* 


81 


507 


871 


81 


1 3*7 


280 


131 


2 146 


589 


181 


2 


965 898 


82 


SH 


458 


82 


I 343 


666 


132 


2 162 


975 


182 


2 


982 284 


83 


540 


844 


83 


I 360 


053 


133 


2 179 


361 


183 


2 


998 670 


84 


557 


230 


84 


I 376 


439 


134 


* 195 


748 


184 


3 


015 056 


35 


573 


616 


85 


1 39* 


8*5 


135 


2 212 


134 


186 


3 


031 442 


36 


590 


002 


86 


I 409 


211 


136 


2 228 


5*0 


186 


3 


047 829 


87 


606 


388 


87 


1 4*5 


597 


137 


2 244 


906 


187 


3 


064 215 


88 


622 


675 


88 


I 441 


983 


138 


2 261 


292 


188 


3 


080 601 


39 


639 


061 


89 


I 458 


370 


139 


2 277 


678 


189 


3 


096 987 


40 


^SS 


447 


90 


I 474 


756 


140 


2 294 


065 


190 


3 


"3 373 


41 


671 


833 


91 


I 491 


142 


141 


2 310 


451 


200 


3 


*77 *35 


42 


688 


219 


92 


I 507 


5*8 


142 


2 3*6 


837 


300 


4 


9>5 853 


43 


704 


606 


93 


I 5*3 


914 


143 


* 343 


**3 


400 


6 


554 470 


44 


720 


992 


94 


I 540 


300 


144 


* 359 


609 


500 


8 


193 088 


45 


737 


378 


95 


t SS6 


687 


145 


* 375 


995 


600 


9 


83 1 705 


46 


753 


764 


96 


I 573 


073 


146 


* 39* 


38* 


700 


II 


470 3*3 


47 


770 


150 


97 


I 589 


459 


147 


2 408 


768 


800 


13 


108 941 


48 


786 


536 


98 


I 605 


845 


148 


2 425 


154 


900 


H 


747 558 


49 


802 


923 


99 


1 622 


*3» 


149 


2 441 


540 


1000 


16 


386 176 


50 


819 


309 


100 


1 638 


618 


150 


* 457 


926 


1728 


28 


3«5 31* 



solid uusum. 
Tablb ttttt t. 

CUBIC FEET TO CUBIC DECIMETEES. 



u 


ill 


ii 


ill 


u 


^|J 


II 


ill 


1 


18-315 


61 


1444-081 


101 


1859-846 


161 


4175-6 11 


2 


56-6H 


63 


1471-396 


102 


:88a-j6i 


162 


4303-917 


8 


84-94* 


63 


1500-711 


108 


1916-477 


153 


4331-143 


i 


IiJ-iSi 


64 


1519-0^7 


104 


1944-791 


161 


4360-558 


6 


i4'-577 


66 


•S5n4i 


105 


i973-'o8 


165 


4388-873 


6 


l6i»-89i 


66 


1585-657 


106 


3001-413 


156 


44'7'i89 


7 


198-107 


67 


1613-973 


107 


3019-738 


167 


4445-504 


8 


216-5" 


68 


i64Vi88 


108 


3058-054 


158 


4473-819 


9 


154-838 


69 


1670-603 


109 


3086-370 


159 


4501-135 


10 


i83->5J 


60 


1698-919 


110 


3114-684 


160 


4530-450 


11 


3U-4fiB 


61 


I7i7*l34 


ill 


3143-000 


161 


4558-765 


12 


339-784 


62 


'755'54S 


112 


3171-3.5 


162 


4587-oSo 


13 


368-099 


63 


1783-865 


113 


3.99-630 


163 


46.5-396 


14 


396-414 


64 


1811-180 


114 


3117-946 


164 


4643-711 


15 


414-730 


66 


1840-495 


115 


3156-161 


166 


4671-016 


16 


453-045 


66 


i868'6ii 


116 


3184-576 


166 


4700-341 


17 


481-36° 


67 


.897-116 


117 


3311-891 


167 


4718-657 


IS 


509-676 




1915-441 


118 


334. '107 


163 


4756-971 


19 


537-99' 


69 


'953-7S6 


119 


3369'51i 


169 


4785-188 


20 


56fi-3efi 


70 


i98ro7* 


120 


3397-837 


170 


4813-603 


21 


594-611 


71 


1010-387 


121 


3416'" 53 


171 


4841-918 


22 


611-937 


72 


I038-;oi 


122 


3454-468 


172 


4870-134 


23 


65r,5: 


78 


1067-018 


123 


3481-783 


173 


4898-549 


24 


679-567 


74 


1095-333 


121 


35' 1 '099 


174 


4916-864 


25 




75 


1.13-648 


12s 


3539'4< + 


175 


4955'i8o 


26 


73619s 


76 


1151964 


126 


3567'7i9 


176 


4983-495 


27 


JS4'5>3 


77 


1180-179 


127 


3596-045 


177 


SOirSio 


28 


791-819 


78 


aiog-594 


128 


3614-360 


178 


5040-115 


29 


811-.H 


79 


11J6-9.0 


129 


3651-675 


179 


5068-441 


80 


849-459 


60 


1165-115 


130 


3680-990 


180 


5096-756 


31 


877"775 


81 


1193-540 


131 


3709-306 


181 


5115-071 


82 


906-090 


62 


i3ii-8';6 


132 


3737-611 


182 


5153-38; 


83 


934-*os 


68 


1350-171 


133 


3765936 


183 


518.-701 


34 


961-711 


84 


1378-486 


134 


379+-15' 


184 




86 


991-036 


85 




135 


3811-567 


185 


5138-333 


86 


1019-351 


86 


i4JS-"'7 


136 


3850-881 


186 


5166648 


37 


1047-666 


87 


1463-431 


137 


3879-198 


187 


5194-963 


88 


1075-981 




1491-747 


IBS 


3907'5'3 


186 


5313-179 


89 


1104-197 




1510-063 


139 


3935'8i8 


183 


535 ''594 


40 


iiji-611 


90 


1548378 


140 


3964-144 


190 


5379-909 


41 


1160-918 


SI 


JS76;69J 


141 


399i'459 


200 


5663-061 


42 


"89-143 


9Si 




142 


4010-774 


250 


7078-818 


43 


.117-558 


93 


1633-314 


143 


4049-090 


800 


8494-594 


44 


1145-874 


94 


1661-639 


144 


4077-405 


400 


11316-115 


49 


I 174- '89 


95 


1689-955 


146 


4105710 


500 


14157-656 


4B 


1301*504 


96 


17L8-170 


146 


4134-035 


600 


16989-187 


47 


ijjQ-eio 


97 


1746;5SS 


147 


4'6i-35' 


700 


19B10-718 


48 


I359"i35 


98 




148 


4190666 


800 


11651-149 


48 


1387-450 


99 


i8ol-i°6 


119 


4118-981 


900 


15483-781 


60 


14IJ-766 


100 


^831-53. 


150 


4147197 


1000 


iSl.V^.i 
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Tabli X VYi y, 
CUBIC TASDS TO CUBIC METEE3. 



Jl 


Cubic 

Mitral. 


Jl 


Cabio 
Metres. 


u 


Cubio 

Mitrei. 


n 


Cubio 


1 

8 


076+ 


51 
62 




101 

102 


77-iifi 
?8-o8o 


ISl 
152 


ii5'44' 
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Table XXXIV. — continued. 
CUBIC YAEDS to CUBIC METEES. 



Cubic 
Yards. 


Cubic 


• 


• 
Cubic 


Cubic 
Yards. 


Cubic 


1-^ 


Cubic 


Metres. 


O^H 


Metres. 


Metres. 


^ 3 

0>H 


Metres. 


401 


306-570 


451 


344*795 


501 


383-021 


551 


421-247 


402 


307"334 


452 


345-560 


502 


383*786 


552 


422*011 


403 


308-099 


453 


346*325 


503 


384*550 


553 


422*776 


404 


308-863 


454 


347-089 


504 


385*315 


554 


423*540 


405 


309-628 


455 


347-854 


505 


386-079 


555 


424*305 


406 


310-392 


456 


348-618 


506 


386844 


556 


425*069 


407 


311*157 


457 


349*383 


507 


387608 


557 


425834 


408 


3II-92I 


458 


350*147 


508 


388-373 


558 


426-598 


409 


312-686 


459 


350-912 


509 


389*137 


559 


427*363 


410 


3i3'45o 


460 


351-676 


510 


389*902 


560 


428*127 


411 


3H'ii5 


461 


352*441 


511 


390*666 


561 


428892 


412 


3H*979 


462 


353*205 


512 


391*431 


562 


429*656 


413 


315-744 


463 


353*970 


513 


392-195 


563 


430-421 


414 


316-509 


464 


354-734 


514 


392-960 


564 


431-186 


415 


317-273 


465 


355*499 


515 


393-724 


565 


431-950 


416 


318-038 


466 


356-263 


516 


394489 


566 


432*715 


417 


318-802 


467 


357-028 


517 


395*253 


567 


433*479 


418 


319-567 


468 


357*792 


518 


396-018 


568 


434*244 


419 


320-331 


469 


358*557 


519 


396-782 


569 


435*008 


420 


321*096 


470 


359*321 


520 


397*547 


570 


435*773 


421 


321-860 


471 


360*086 


521 


398-311 


571 


436-537 


422 


322-625 


472 


360-850 


522 


399-076 


572 


437-302 


423 


323-389 


473 


361-615 


523 


399-840 


573 


438066 


424 


324-154 


474 


362-379 


524 


400*605 


574 


438-831 


425 


324-918 


475 


363*144 


525 


401-369 


575 


439-595 


426 


325*683 


476 


363-908 


526 


402*134 


576 


440*360 


427 


326-447 


477 


364*673 


527 


402*899 


577 


441-124 


428 


327*212 


478 


365-437 


528 


403*663 


578 


441-889 


429 


327976 


479 


366*202 


529 


404*418 


579 


442*653 


430 


328741 . 


480 


366*966 


530 


405*192 


580 


443-418 


431 


329-505 


481 


367-731 


531 


405-957 


581 


444-182 


432 


330-270 


482 


368-495 


532 


406-721 


582 


444*947 


433 


331*034 


483 


369*260 


533 


407*486 


583 


445-711 


434 


331*799 


484 


370*024 


534 


408*250 


584 


446-476 


435 


332-563 


485 


370-789 


535 


409-015 


585 


447-240 


436 


333-328 


486 


371-553 


536 


409-779 


586 


448005 


437 


334-092 


487 


372-318 


637 


410-544 


587 


448769 


438 


334-857 


488 


375-082 


538 


411*308 


588 


449*534 


439 


335*621 


489 


373-847 


539 


412*073 


589 


450-298 


440 


336-386 


490 


374-612 


540 


412*837 


590 


451*063 


441 


337-150 


491 


375-376 


541 


413*602 


591 


451-827 


442 


337-915 


492 


376-141 


542 


414*366 


592 


452*592 


443 


338-679 


493 


376-905 


543 


415*131 


593 


453*356 


444 


339-444 


494 


377*670 


544 


415*895 


594 


454-121 


445 


340*208 


495 


378-434 


545 


416*660 


595 


454*885 


446 


340-973 


496 


379-199 


546 


417-424 


596 


455*650 


447 


341-737 


497 


379*963 


547 


418-189 


597 


456-414 


448 


342*502 


498 


380-728 


548 


418*953 


598 


457-179 


449 


343*266 


499 


381-492 


549 


419-718 


599 


457-943 


450 


344*031 


500 


382-257 


550 


420*482 


600 


458-708 



61 SOLID HEABOBS. 
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■OUD UEiaXIKK. 

TiSLX XIXLV.— continued. 
CTJBIO TAED3 to CUBIC METBES. 



■Mi 


Cubio 


II 


Cubio 


n 


Cubio 


n 


CuWo 


al 


Mitres. 


lUtreB. 


■HJbtKt. 


Mitro. 


801 


6"*J75 


861 


650-601 


901 


688-8i; 


951 


717-051 


802 


613140 


853 


<S5'-365 


902 


689-591 


9E2 


717-8 > 7 


803 


Siygoi 


863 


651-130 


803 


690-356 


953 


7*8-581 


80i 


6.4-669 


854 




904 


691.10 


964 


719-346 


805 


*<S'433 


855 




905 


69.-885 


956 


730-110 


806 


616198 


85S 




906 


691-649 


956 


730-875 


807 


616-961 


857 




907 


693-414 


967 


73"'639 


808 


617-717 


858 




908 


694- IJS 


968 


731-404 


609 


618-491 


859 




909 


694-943 


959 


733-168 


810 


6,9-ii6 


860 


657-^8 i 


010 


695-707 


960 


7JJ-933 


811 


Uio-Oio 


861 


658-146 


911 


696-471 


961 


734*697 


812 


610785 


862 


6£9-on 


912 


697-136 


962 


J35'46i 


813 


611-549 


863 


659-77; 


913 


698-001 


963 


736-W6 


811 


6"-3l4 


864 


660-540 


914 


698-765 


964 


736-991 


815 


613-0:8 


866 


661-304 


915 


699-530 


965 


737-755 


816 


623-843 


866 


661-069 


916 


700194 


966 


738*510 


817 


614-607 


B67 


661-833 


917 


701-059 


967 


739'i84 


818 


615-37* 


868 


663-598 


918 


70.-S13 


968 


740-049 


819 


616136 


369 


664-J61 


919 


70V588 


969 


740-8 [3 


820 


6i6'9o. 


870 


665.17 


920 


703-35^ 


970 


74'"578 


821 


617-665 


871 


665-89. 


921 


704-117 


971 


741-341 


833 


618-430 


872 


666-656 


932 


70?-S8i 


972 


743- '07 


823 


619-194 


873 


667-410 


823 


705-646 


973 


743-871 


824 


619-959 


874 


668-185 


924 


706-4.0 


974 


744-636 


825 


630-7H 


875 


668949 


925 


707-175 


976 


745-401 


826 


631-488 


876 


669-7. 4 




707-939 


976 


746-165 


827 


63i-i53 


877 


670-478 


927 


708-704 


977 


746-930 


828 


633"0'7 


878 


671-143 


928 


709-468 


978 


74J'694 


829 


633-781 


879 


671-007 


929 


710-133 


979 


748-459 


830 


634-546 


830 


6n-in 


930 


710-997 


980 


749"ii3 


831 


635-3" 


881 


673-536 


931 


711-761 


981 


749-988 


833 


636-075 




674-301 


932 


711-Safi 


982 


750751 


833 




883 


675-065 


933 


7 13-19 1 


983 


75'-5i7 


834 


637-604 


884 


675-830 


934 


714-055 


984 


7S1-18. 


836 


638-369 


885 


676-594 


936 


7i4;8w 


986 


753-046 


S3i; 




RS6 


e^Tno 


oas 




986 


7";v8io 



. lOLID HIllCU. 
TULS XXXIV.— OOM^MMd: 

CUBIC TAEDS to CUBIC METRES. 



II 


Cubio 


il 


Caino 


it 


Cnbie 


it 


Cubic 


iibtrei. 


Mitres. 


Mitiei. 


MUm. 


1005 


7"-336 


1265 


959't*4 


1506 


1 150-593 


1755 


1341-71. 


1010 


77>"iS9 


1280 


963-187 


1610 


"54>'S 


1760 


1345-544 


1015 


775*981 


1266 


967-109 


1515 


1.58-138 


1766 


'349'366 


1020 


779-804 


1270 


970-931 


1520 


1161-060 


1770 


1353-189 


1025 


7ir6z6 


1275 


974-755 


1526 


1.65-883 


1776 


135701. 


1030 


7S7-449 


1260 


978-577 


1530 


1169-705 


1780 


i36o'834 


1036 


791-171 


1285 


981-+™ 


1636 


1173-S18 


1785 


1364*56 


1040 


79S'°94 


1290 


986-m 


1540 


' 177-351 


1790 


1368-479 


1015 


798'9[6 


1295 


990045 


1545 


..8.-173 


1795 


1371-301 


1050 


801-735 


1800 


993-867 


1550 


.18+-996 


1800 


1376-11+ 


1066 


Soe'j6> 


1305 


997.(90 


1555 


1188-818 


1S05 


 379-9+7 


1060 




1310 


1001-513 


1660 


.191-641 


1810 


.383-769 


1066 


8.4107 


1315 


1005-335 


1665 


.196-463 


1815 


1387-59* 


1070 




1320 


1009-158 


1570 


1100-1B6 


1880 


.391-414 


1075 


llTVsl 


1325 


ioir98o 


1575 


1104-109 


1826 


1395-137 


1060 


giS-«7+ 


1830 


10.6-803 


1680 


1107-93' 


1830 


1 399-060 


1085 


819497 


1335 


1010-615 


1585 


1111-75+ 


1836 


1401-881 


1090 


833-310 


1340 


1014-448 


1590 


1115-57* 


1840 


1406-705 


1095 


837-1+1 


1346 


1018-170 


1696 


1119-399 


1846 


1410-517 


1100 


840'ii«; 


1350 


1031-093 


1600 


1113-111 


1B50 


1414350 


1105 


844-787 


1365 


1035-916 


1605 


1117-04+ 


1865 


I4.8-171 


1110 


g4g'«io 


1360 


1039-738 


1610 


.130-867 


1860 


1411-995 


1115 


85i'43l 


1365 


■ot3-56i 


1615 


.13+-689 


1865 


.415-8.7 


1120 


85«-'55 


1370 


10+7-383 


1620 


 138-511 


1870 


1419-640 


1125 


860-078 


1376 


1051-106 


1625 


1:41-334 


1876 


i433-+«3 


1130 


863-900 


1380 




1630 


11+6-.57 


1880 


1437-185 


1135 


867713 


1386 


.058-851 


1636 


11+9-979 


1886 


1441-108 


1140 


871 "545 


1390 


1061-674 


1640 


1153-801 


1890 


I+4+-9JO 


1U5 


875-3*8 


1396 


1066-496 


1645 


iHr6ts 


1896 


1448-753 


1150 


879-190 


1400 


.070-319 


1660 


.16.-447 


1900 


1451-575 


1155 


B83-01J 


1105 


1074-141 


1656 


.165-170 


1905 


1456-398 


1160 


886-836 


1410 


1077-964 


1860 


1169-091 


1910 


.460-111 


1166 


890-658 


1415 


1081-786 


1666 


1171-915 


1915 


14*4043 


1170 


894-481 


1420 


.085-609 


1670 


1176-737 


1920 


.+67866 


1176 




1425 


1089-431 


1676 


1180-560 


1925 


1471-688 


1160 


901-116 


1480 


.093-154 


1680 


. 184-381 


1930 


1+75-51 ' 


1186 


905-948 


1436 


.097-077 


1665 


1188-105 


1936 


1479-333 


1190 


909-771 


1440 


1100-899 


1690 




1940 


1483I56 


1195 


913-593 


1445 


.104-711 


1696 


1195-850 


1946 


1486-979 


1200 


917-41* 


1460 


.108-544 


1700 


■199-673 


1960 


.+90-801 


1205 


9i'-i39 


1455 


M.1-J67 


17(ft 


1 303-495 


1966 


1+94-61+ 


laio 


9ij-o6i 


1460 




1710 


1307-318 


1960 


1+98-446 


1316 


918-S84 


1465 




1715 


1311-140 


1966 


.501-169 


1820 


931*706 


1470 


1113-835 


1720 


I3I+-963 


1970 


1506-091 


1225 


9i6 5'9 


1476 


1117-657 


1725 


1J18-786 


1976 


1509-91+ 


1230 


94°'35i 


1480 


..3.-4SO 


1730 


131Z-608 


1980 


1513-737 


1236 


944' 174 


1465 


1135-301 


1735 


i3>6'43i 


1985 


i5'7-559 


1240 


947-997 


1490 


1139. 15 


1740 


1330-153 


1990 


■511-381 


1245 


951-819 


1495 


1141-948 


1745 


133+-076 


1995 


151510+ 


1260 


955-*4» 


1500 


1146-770 


1750 


1337-898 


8000 


IS19-017 
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ji 


QiUi. 


II 


QilLi. 


11 


ii 


u 
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Table XXXVI. 
LITRES TO IMPEEIAL GALLOlfS Aim QTJAETS. 



• 

1 


• 


1 


• 

1 


i 


1 


S 


• 


• 


• 

a 
'3 


1 


a 


5 o» 


•■: 





o* 


a 





<y 


a 


s 


0^ 


1 


o o*88o 


51 


XI 


0*900 


101 


22 


0*919 


151 


33 


0*938 


2 


o 1761 


52 


II 


1*780 


102 


22 


1*799 


152 


33 


1*819 


3 


2*641 


53 


11 


2*66o 


103 


22 


2*680 


153 


33 


2*699 


4 


yS2i 


54 


II 


3*541 


104 


22 


3-560 


154 


33 


3*580 


5 


I 0*402 


55 


12 


0*421 


105 


23 


0*441 


155 


34 


0*460 


6 


I 1*282 


56 


12 


1*302 


106 


23 


1*321 


156 


34 


1*340 


7 


1 2*163 


67 


12 


2*182 


107 


23 


2*201 


157 


34 


2*221 


8 


I 3*043 


58 


12 


3*062 


108 


23 


3*082 


158 


34 


3*ioi 


9 


1 3*9»3 


59 


12 


3*943 


109 


23 


3*962 


159 


34 


3*981 


10 


2 0804 


60 


13 


0823 


110 


24 


0*842 


160 


35 


0*862 


11 


2 1*684 


61 


13 


1*704 


111 


24 


1*723 


161 


35 


1*742 


12 


* i'S^S 


62 


13 


2-584 


112 


24 


2*603 


162 


35 


2*623 


13 


» 3*445 


63 


13 


3*464 


113 


24 


3*484 


163 


35 


3*503 


14 


3 0*325 


64 


14 


0*345 


114 


25 


0*364 


164 


35 


0*383 


15 


3 I*206 


65 


14 


1*225 


115 


25 


1*244 


165 


$6 


1*264 


16 


3 2*o86 


66 


14 


2*105 


116 


25 


2*125 


166 


36 


2*144 


17 


3 2*967 


67 


14 


2*986 


117 


25 


3*005 


167 


36 


3*025 


18 


3 3*847 


68 


14 


3866 


118 


25 


3*886 


168 


36 


3*905 


19 


4 0*727 


69 


15 


0*747 


119 


26 


0*766 


169 


37 


0*785 


20 


4 1*608 


70 


15 


1*627 


120 


26 


1*646 


170 


37 


1*666 


21 


4 2*488 


71 


15 


2*507 


121 


z6 


2*527 


171 


37 


2*546 


22 


4 3*3^8 


72 


15 


3-388 


122 


26 


3*407 


172 


37 


3*426 


23 


5 0*249 


73 


16 


0*268 


123 


27 


0*288 


173 


38 


0*307 


24 


5 i*»i9 


74 


16 


1*149 


124 


27 


1*168 


174 


38 


1*187 


25 


5 2*"o 


75 


16 


2*029 


125 


27 


2*048 


175 


38 


2*o68 


26 


5 2*890 


76 


16 


2*909 


126 


27 


2*929 


176 


38 


2*948 


27 


5 3*770 


77 


16 


3790 


127 


27 


3*809 


177 


38 


3*828 


28 


6 0*651 


78 


17 


0*670 


128 


28 


0*689 


178 


39 


0*709 


29 


6 1*531 


79 


17 


1*550 


129 


28 


1*570 


179 


39 


1*589 


80 


6 2*412 


80 


17 


2-431 


130 


28 


2*450 


180 


39 


2*470 


81 


6 3*292 


81 


17 


3*311 


131 


28 


3*331 


181 


39 


3*350 


82 


7 0*172 


82 


18 


0*192 


132 


29 


0*211 


182 


40 


0*230 


S3 


7 1-153 


88 


18 


1*072 


133 


29 


1*091 


183 


40 


1*111 


84 


7 i'933 


84 


18 


1*952 


134 


29 


1*972 


184 


40 


1*991 


85 


7 2813 


85 


18 


2*833 


135 


29 


2*852 


185 


40 


2*871 


86 


7 3*694 


86 


18 


3*713 


186 


29 


3*733 


186 


40 


3*752 


87 


8 0*574 


87 


19 


0*594 


137 


30 


0*613 


187 


41 


0*632 


88 


8 1*455 


88 


19 


1*474 


138 


30 


1*493 


188 


41 


1*513 


89 


8 2*335 


89 


19 


2*354 


139 


30 


2*374 


189 


41 


2*393 


40 


8 3'*i5 


90 


19 


3*235 


140 


30 


3*254 


190 


41 


3*273 


41 


9 0*096 


91 


20 


0*115 


141 


31 


0*134 


191 


42 


0*154 


42 


9 0*976 


92 


20 


0*996 


142 


31 


1*015 


192 


42 


1*034 


43 


9 1*857 


93 


20 


1*876 


143 


31 


1*895 


193 


42 


1*915 


44 


9 2*737 


94 


20 


2*756 


144 


31 


2*776 


194 


42 


2*795 


45 


9 3*617 


95 


20 


3*637 


145 


31 


3*656 


195 


42 


3*675 


46 


10 0*498 


96 


21 


0*517 


146 


32 


0*536 


196 


43 


0*556 


47 


10 1*378 


97 


21 


1*397 


147 


32 


1*417 


197 


43 


1*436 


48 


10 2-259 


98 


21 


2*278 


148 


32 


2*297 


198 


43 


2*317 


49 


10 3*139 


99 


21 


3-158 


149 


32 


3*178 


199 


43 


3*197 


50 


II 0*019 


100 


22 


0*039 


150 


33 


0*058 


200 


44 


0*077 
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i 

3_ 


1 


i 


1 


1 


1 


i 


i 1 


1 


1 1 


201 


44 


c'958 


251 


55 


0-977 


810 


68 


.9>» 


aoso 


45' 


0-793 


2oa 


44 


i-8j8 


252 


55 


r8S7 


B20 






714 


aioo 


461 




203 


44 


1718 


263 


55 


1-738 


330 






5^8 


2150 


473 


0-831 


8M 




3'599 


254 


55 


3-6 [8 


S40 


74 


i 


33' 


2200 


484 


0-851 


206 


45 


o'479 


255 


56 


0-499 


B50 


77 




'35 


2250 


495 


0870 


ao6 


45 


1-360 


266 


<;6 


>'379 


860 


79 




939 


2300 


io6 


0-889 


207 


45 


1-140 


257 


5< 


i-i59 


S70 






743 


4350 


5'7 


0-909 


208 


45 


yiio 


258 


5fi 


3-140 


880 


83 




547 


MOO 


5»8 


0-918 


209 


4« 




269 


57 




890 


85 


i 


35' 


2*60 


539 


0-947 


210 


46 


0881 


260 


57 


0-900 


■WO 


88 


'■'55 


ieoo 


550 


0-967 


211 


4« 


i-?6i 


261 


57 


1-781 


410 


9° 


3 


»58 


2650 


S6i 


0-986 


212 


46 


1-641 


262 


57 


1661 


420 








8000 


571 


1*005 


21S 


46 


3'S'» 


263 




3;s+i 


430 


94 




566 


8650 


583 


i-ois 


214 


47 


0-403 


261 


58 




4M 


96 


! 


370 


2700 


594 


■-04+ 


216 


47 


i-i83 


266 


58 


1-3Q1 


450 


99 






2750 


60s 


1-063 


216 


47 


ri6, 


266 


58 


v. S3 


460 






978 


2800 


616 


1-083 


217 


47 


3 '044 


267 


58 


3-063 


470 


"03 




781 


2S50 


617 




218 


47 


3 "9 '4 


268 


58 


3'944 


480 


105 




586 


2900 


6j8 




219 


4S 


0-805 


269 


59 


0-814 


490 


107 




389 


2960 


649 




220 


48 


r6Bj 


270 


S9 


1-J04 


600 




3-193 


3000 


660 


ri6o 


221 


48 


s-5«5 


271 


59 


1-585 


650 


lit 


riij 


S060 


671 


1-179 


222 


48 


3-446 


272 


59 


3-4*5 


600 


13* 




131 


3100 


681 


1199 


223 


49 




273 


60 


0-346 


650 


'43 




15' 


3150 


693 


1-118 


224 


49 


i-107 


274 


60 


1-116 


700 


'54 




17' 


3200 


704 


1-137 


226 


49 


1-087 


275 


60 


1106 


750 


'65 




190 


)250 


7'S 


■157 


22S 


49 


1-96; 


276 


«o 


1-987 


800 


176 




309 


3300 


716 


1176 


227 




3-848 


277 


60 


3-8«7 


850 


187 




329 


3330 


737 


1-195 


228 


5° 


0-718 


278 


61 


0-747 


900 


198 




3+8 


34O0 


748 


'■3'S 


229 


5° 


1-609 


279 


61 


1-618 


950 


109 




367 


3460 


759 


■■334 


230 


50 


1-489 


280 


61 


1-508 


1000 




= 


387 


3600 


770 


■■353 


231 


5° 


yi^9 


231 


«l 


3-389 


1050 


13' 


3 


406 


3660 


7B1 


'-373 


232 


5' 


0-150 


282 


61 


0-169 


1100 


141 




4^5 


3600 


791 


1-391 


233 


51 


1-130 


283 


61 


1-149 


1160 


153 




4+5 


3660 


803 


1-411 


234 


51 




284 




1-030 


1200 


164 




464 


3700 


B14 


1-431 


235 




1-801 


286 


61 




1250 




= 


483 


S760 


8i<i 
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Table XXXIX. 
HECTOLITBES to QTJAETEES abd BTTSHELS. 



1 


• 




ll 

W3 


1 


• 


Hecto- 
litrea. 


1 


• 


151 


• 


^ 





2'75i 


51 


17 


4-312 


101 


34 


5*872 


51 


7*432 


2 


o 


5-50* 


52 


17 


7-063 


102 


35 


0-623 


152 


52 


2*184 


3 


I 


0-254 


53 


18 


1-814 


103 


35 


3*374 


153 


52 


4*935 


4 


I 


3-005 


54 


18 


4*565 


104 


35 


6-126 


154 


52 


7*686 


5 


1 


5*756 


55 


18 


7*316 


105 


36 


0*877 


155 


53 


2*437 


6 


2 


0-507 


56 


19 


2-o68 


106 


36 


3*628 


156 


53 


5-188 


7 


2 


3-158 


57 


19 


4-819 


107 


36 


6*379 


157 


53 


7*940 


8 


2 


6-OIO 


58 


19 


7*570 


108 


37 


1*130 


158 


54 


2-691 


9 


3 


0-761 


59 


20 


2-321 


109 


37 


3*882 


159 


54 


5*442 


10 


3 


3'5" 


60 


20 


5*072 


110 


37 


6-633 


160 


55 


0193 


11 


3 


6-263 


61 


20 


7*824 


111 


38 


1*384 


161 


55 


2*944 


12 


4 


1-014 


62 


21 


2-575 


112 


38 


4*135 


162 


SS 


5*696 


13 


4 


3*766 


63 


21 


5*326 


113 


38 


6-887 


163 


S6 


0-447 


U 


4 


6-517 


64 


22 


0-077 


114 


39 


1*638 


164 


S6 


3*198 


15 


5 


1-268 


65 


22 


2-828 


115 


39 


4*389 


165 


S6 


5*949 


16 


5 


4-019 


66 


22 


5*580 


116 


39 


7-140 


166 


57 


0701 


17 


5 


6-770 


67 


23 


0331 


117 


40 


1-891 


167 


57 


3*452 


18 


6 


1*5" 


68 


23 


3-082 


118 


40 


4*643 


168 


57 


6-203 


19 


6 


4*273 


69 


23 


5*833 


119 


40 


7*394 


169 


58 


0-954 


20 


6 


7*024 


70 


24 


0-585 


120 


41 


2*145 


170 


58 


3*705 


21 


7 


1*775 


71 


24 


3-336 


121 


41 


4-896 


171 


58 


6*457 


22 


7 


4*527 


72 


24 


6-087 


122 


41 


7*647 


172 


59 


1-208 


23 


7 


7*278 


73 


25 


0838 


123 


42 


2*399 


173 


59 


3*959 


24 


8 


2-029 


74 


25 


3*589 


124 


42 


5*150 


174 


59 


6-710 


25 


8 


4*780 


75 


25 


6*341 


125 


42 


7*901 


175 


60 


I -46 1 


26 


8 


7*531 


76 


26 


1-092 


126 


43 


2-652 


176 


60 


4*213 


27 


9 


2-283 


77 


26 


3*843 


127 


43 


5*403 


177 


60 


6-964 


28 


9 


5*034 


78 


26 


6-594 


128 


44 


0*155 


178 


61 


1*715 


29 


9 


7*785 


79 


27 


1*345 


129 


44 


2*906 


179 


61 


4-466 


30 


lO 


2*536 


80 


27 


4-097 


130 


44 


5*657 


180 


61 


7*217 


31 


lO 


5*287 


81 


27 


6-848 


131 


45 


0*408 


181 


62 


1*969 


32 


II 


0-039 


82 


28 


1*599 


132 


45 


3*159 


182 


62 


4*720 


33 


II 


2-790 


83 


28 


4*350 


133 


45 


5*911 


183 


62 


7*471 


34 


II 


5*541 


84 


28 


7-101 


134 


46 


0-662 


184 


63 


2*222 


35 


IZ 


0-292 


85 


29 


1*853 


135 


46 


3*413 


185 


63 


4*974 


36 


12 


3*043 


86 


29 


4604 


136 


46 


6-164 


186 


63 


7*725 


37 


12 


5*795 


87 


29 


7*355 


137 


47 


0-916 


187 


64 


2-476 


38 


13 


0-546 


88 


30 


2- 1 06 


138 


47 


3*667 


188 


64 


5*227 


39 


13 


3*297 


89 


30 


4*857 


139 


47 


6-418 


189 


64 


7-978 


40 


u 


6-048 


90 


30 


7609 


140 


48 


1*169 


190 


^S 


2*730 


41 


H 


0-799 


91 


31 


2-360 


141 


48 


3*920 


200 


68 


6-242 


42 


H 


3*551 


92 


31 


5*111 


142 


48 


6*672 


250 


85 


7*8o2 


43 


H 


6-302 


93 


31 


7-862 


143 


49 


1*423 


300 


103 


1*362 


44 


15 


1*053 


94 


32 


2-614 


144 


49 


4*ir4 


400 


137 


4*483 


45 


15 


3*804 


95 


32 


5*365 


145 


49 


6*925 


500 


171 


7604 


46 


15 


6'SS^ 


96 


33 


o-ii6 


146 


50 


1676 


600 


206 


2*725 


47 


16 


1*307 


97 


33 


2-867 


147 


50 


4-428 


700 


240 


5846 


48 


16 


4*058 


98 


33 


5-6i8 


148 


50 


7*179 


800 


275 


0-967 


49 


16 


6809 


99 


34 


0-370 


149 


51 


1*930 


900 


309 


4-088 


50 


17 


1*560 


100 


34 


3*121 


150 


51 


4*681 


1000 


348 


7*2o8 
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Tabis XLI. 
QUARTS AFD GAlLONa to LITRES. 

QartB.I Litret. iQurU.I Litrea. I (Mle. { Litres. jQills. I Litres. 
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TiSM XLI.—conlinued. 
GALLONS TO LITRES. 



Galli. 


litre*. 


eallt. 


Litre*. 


OaUt. 


Utttt. 


(Mil. 


Idtns. 


101 


458'889 


161 


686-061 


201 


9 '3-135 


251 


1140-408 


loa 


4*i'4J3 


162 


690-606 


202 


917-778 


252 


1 144-95 « 


103 


467-976 


168 


695-148 


203 




263 


"49 '495 


104 


4T»-sao 


164 


6,^691 


204 


916-865 


254 


1154-038 


106 


477ofii 


156 


704->35 


206 


93.-409 


256 


1158-581 


106 


♦81-606 


166 


708-779 


206 


935-951 


256 


1163-115 


107 


48«-»5o 


157 


7"3-3'J 


207 


940-496 


257 


.167-669 


108 


490-693 


158 


717-866 


206 


94£-039 


268 




109 


49i'i37 


169 


721-410 


209 


949-583 


269 


 176-756 


110 


499-780 


160 


7*6-953 


210 


954-' 16 


260 


1181-199 


111 


5'H"J>4 


161 


7Ji*+97 


211 


958-670 


261 


1.85-841 


112 


508-867 


162 


736-040 


212 


963113 


262 


1190-386 


113 


S13-411 


163 


740-584 


213 


967-756 


263 


1194-919 


lU 


5 '7-954 


164 


745' '17 


214 


971-Joo 


264 


1199-473 


116 


5"-498 


166 


749-671 


215 


976-843 


265 


1104-016 


116 


5>J'04t 


166 


754-114 


216 


98 1-3 87 


266 


1108-560 


117 


SJi'SSj 


167 


758-757 


217 


985-930 


267 


1113-103 


118 


Sj6-"8 


168 


763-301 


218 


990-474 


268 


1117-647 


119 


S+o'fi?" 


169 


767-844 


219 


995-017 


269 


1111-190 


120 


5+5'"5 


170 


771-388 


220 


999-561 


270 


1116-734 


121 


S49'7S* 


171 


776-93' 


221 


1004-104 


271 


li3'-iJ7 


128 


554'J°i 


172 


781-475 


222 


1008-648 


273 


1135-811 


123 


55S-B45 


173 


786-018 


228 


1013-191 


273 


1140-364 


lU 


563'389 


174 


790-561 


224 


1017-735 


274 


: 144-907 


126 


567-931 


176 


79S-10S 


226 


101V178 


276 


1149-451 


126 


i7i'476 


176 


799-649 


226 


1016-811 


276 


" 153-994 


127 


577019 


177 


804- 1 91 


227 


1031-365 


277 


1158-538 


12S 


58 '-563 


178 


808-735 


228 


1035-908 


278 


1163-081 


129 


S86-.06 


179 


813179 


229 


1040-451 


279 


1167-615 


180 


590-649 


180 


8.7-8« 


280 


■044-995 


280 


1171-168 


131 


59S*'93 


181 


811-366 


231 


1049-539 


281 


1176-711 


132 


59973* 


182 


816-909 


282 


1054-081 


282 


.181-155 


183 


604-180 


188 


831-453 


283 


1058-616 


283 


.185-799 


131 


608-B13 


184 


835-996 


284 


.063-169 


284 


.189-341 


136 


613-J67 


185 


840-540 


236 


io6;-;i3 


286 


1193-885 


136 


6.7-9'o 


186 


845083 


236 


1071-156 


286 


1198-419 


187 


6 "■4s 4 


187 


8+9-617 


237 


1076-799 


287 


1301-971 


138 


6i6j,97 


188 


854-170 


238 


1081-343 


288 


1307-5.6 


139 


631-541 


189 


858-714 


239 


1085-886 


289 


13 '1-059 


140 


636-084 


190 


863-157 


210 


1090-430 


290 


1317-603 


Ul 


640-tilS 


191 


867-800 


211 


'094-973 


800 


.363-037 


142 


645-171 


192 


871-344 


212 


1099-517 


400 


1817-383 


143 


649-714 


193 


876-887 


213 


1 104-060 


600 


1171-719 


lU 


«54-^58 


194 


881-43' 


214 


1108-604 


600 


1716-075  


146 


658-801 


193 


885-974 


SIS 


1113-147 


700 


3180411 


146 


66J-345 


196 


890-5 '8 


216 




800 


3634-766 


147 


66?-88B 


197 


895-06. 


217 




900 


4089-11. 


148 


6TV4J1 


198 


899-605 


248 


1116-778 


1000 


+543-458 


149 


676-975 


199 


904-148 


219 




1500 


6815-.87 


160 


681-S19 


200 


908-691 


250 


1135864 


aooo 


9086-916 
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Tabli XLII. 
BUSHELS TO DflCALIT^S. 
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Tabli XLIII. 
SACKS (ot S BuaHxia) to HECT0LITEE3. 



i 


Hecto- 
litre*. 


•I 

1 


HeotoLtTM 


1 




1 


HeotolitKa] 




ro?o 


SI 


55-611 


101 


110-133 


151 


.64- 




ri8i 


cs 


56-701 


102 




153 


iss- 




yijt 


E3 


57'?93 


103 


 ii'jH 


153 


i66- 




♦■36* 


M 


58883 


104 


I13'40S 


154 


i6r 




5'4Ji 


S6 


59'9n 


106 


"+•495 


155 


169 




«*54J 


56 


6,-064 


?9« 


nss8« 


156 


170- 



UAIDBX OF CAPAOITX. 

TuLX XLIV. 
IMPEBIAL QUAETEES to HECTOLITEBS. 



Qrtn. 


Hecto. 

litTM. 


Qrtn. 


UectoUtrm 


Qrt™. 




Qrtn. 


Hectolitre!. 




j-908 


61 


148-198 


101 


193-689 


151 


439-080 




5-816 


62 


 i.lo6 


102 


196-597 


162 


441*988 




8-713 


63 


»54->»4 


103 


199-505 


163 


4+4-895 




tv6ji 


64 


157-011 


101 


301-413 


151 


447-80] 




»4'539 


6E 


'59'93'> 


106 


305-310 


155 


450-711 




'7-447 


66 


i6,-837 


106 


308-118 


166 


453-619 




tO-JiS 


67 


165-745 


107 


3'i-i36 


167 


456-517 


S 


2yz6^ 


68 


168-653 


108 


314-044 


158 


459-434 


9 


X6-110 


G9 


171561 


109 


316-95^ 


159 


461-341 


10 


19-078 


60 


174-469 


110 


319-859 


160 


465-150 


11 


3i-98fi 


61 


177-377 


111 


311-767 


161 


468-.S! 


13 


34-894 


62 


180-184 


112 


)»5-675 


162 


471-066 


13 


J 7 '801 


63 


183-191 


113 


3'8-5B3 


163 


473-973 


U 


40-ro9 


61 


>86'ioo 


114 


331-49' 


164 


476-881 


16 


43*'7 


65 


189-008 


lis 


334-398 


165 


479-789 


IS 


46-5'5 


66 


.,i-9.6 


lis 


337-306 


166 


481-697 


17 


49»3 


67 


'94-813 


117 


340-114 


167 


485-605 


18 


S'-3+i 


68 


'97-731 


118 


343-in 


168 


488-513 


19 


53^48 


69 


100639 


119 


346-030 


169 


491-410 


20 


ss-is" 


70 


103-547 


120 


348-938 


170 


494318 


21 


61-064 


71 


10S-+55 


121 


351 84S 


171 


497-136 


22 


63-971 


72 


109-361 


122 


354-753 


173 


500-144 


23 


66-880 


78 


in-170 


123 


357-661 


173 


503-051 


24 


69-787 


74 


115-178 


121 


360-569 


174 


505-959 


26 


7>-69S 


7s 


118-086 


125 


363-477 


175 


508-867 


26 


75-603 


76 


110994 


136 


366-3B4 


176 


5 "-775 


27 


78-51 1 


77 


113-901 


127 


369-191 


177 


514-683 


28 


81-4.9 


78 


116-809 


128 


J71-10O 


178 


517-591 


29 


84-317 


79 


"9-7'7 


129 


375-'o8 


179 


510-498 


80 


8?-ii4 


80 


131-615 


130 


378-016 


180 


513-406 


81 


90141 


61 


135-533 


131 


380-913 


181 


516-314 


82 


93-05O 


82 


138-441 


133 


383-831 


182 


519-1" 


88 


95-958 


83 


141-348 


133 


386-739 


183 


531-130 


84 


98-866 


84 


144-156 


184 


389-6+7 


184 


535-038 


85 


101-J73 


86 


147-164 


13G 


391-555 


186 


537945 


86 


104-681 


86 


150-071 


130 


395-463 


186 


540-853 


87 


107-589 


87 


i5»-98o 


187 


398-370 


187 


543-761 


38 


110-497 


88 


»ss;8e7 


138 


401-178 


188 


546-669 



80 



XBA8UBB OF VSIOHT. 



Tabu ZLY.— DECIGBAMMES 
TO TEOT PENNYWEIGHTS ahb GEAIN3. 



'H 


i 1 


h § 


^ 1 


Deci- 
grams. 


^ 1 


'M' 


i 1 


^i 


p 6 


p s 


ft 


P g) 


ft 1 


1 


1*543 


51 


3 6-705 


101 


6 11*867 


151 


9 17*028 


2 


3-o86 


62 


3 8*248 


102 


6 13*410 


152 


9 18-572 


3 


4-630 


63 


3 9*791 


103 


6 14953 


153 


9 20*115 


4 


6173 


54 


3 11*335 


104 


6 16496 


154 


9 21*658 


6 


7*716 


55 


3 12*878 


105 


6 18*040 


155 


9 23*201 


6 


9*^59 


56 


3 14*4*1 


106 


6 19*583 


156 


10 0-745 


7 


10803 


67 


3 15*964 


107 


6 21*126 


157 


10 2*288 


8 


12-346 


58 


3 17*508 


108 


6 22*669 


158 


10 3*831 


9 


13*889 


59 


3 19*051 


109 


7 0-213 


159 


10 5*374 


10 


I5-43* 


60 


3 *o-594 


110 


7 1-756 


160 


10 6-918 


11 


16-976 


61 


3 22-137 


111 


7 3*299 


161 


10 8-461 


12 


18-519 


62 


3 23-681 


112 


7 4*842 


162 


10 10-004 


13 


20-o6;i 


63 


4 1-224 


113 


7 6385 


163 


10 11-547 


14 


21-605 


61 


4 2-767 


114 


7 7*929 


164 


10 13-090 


15 


23*148 


65 


4 4*310 


115 


7 9*472 


165 


10 14-634 


16 


I 0-692 


66 


4 5853 


116 


7 11*015 


166 


10 16*177 


17 


1 2-235 


67 


4 7*397 


117 


7 12*559 


167 


10 17*720 


18 


I 3*778 


68 


4 8940 


118 


7 14* 102 


168 


10 19*263 


19 


1 5*3*1 


69 


4 10-483 


119 


7 15645 


169 


10 20*807 


20 


I 6-865 


70 


4 12-026 


120 


7 17*188 


170 


10 22*350 


21 


1 8*408 


71 


4 13*570 


121 


7 18731 


171 


10 23-893 


22 


1 9-951 


72 


4 15*113 


122 


7 20*275 


172 


11 1-436 


23 


1 11*494 


73 


4 16656 


123 


7 21*818 


173 


1 1 2-980 


24 


1 13*038 


74 


4 18199 


124 


7 23*361 


174 


11 4*523 


25 


I 14*581 


75 


4 19*743 


125 


8 0*904 


175 


1 1 6-066 


26 


1 16*124 


76 


4 21-286 


126 


8 2*448 


176 


1 1 7*609 


27 


1 17-667 


77 


4 22*829 


127 


8 3*991 


177 


11 9*153 


28 


I 19*211 


2® 


5 0-372 


128 


8 5*534 


178 


II 10-696 


29 


I 20*754 


79 


5 1*916 


129 


8 7*077 


179 


11 12-239 


80 


1 22*297 


80 


5 3*459 


130 


8 8-620 


180 


11 13*782 


81 


1 23*840 


81 


5 5*002 


131 


8 10*164 


181 


11 15-325 


82 


a 1-383 


82 


5 6-545 


132 


8 11*707 


182 


11 16*869 


83 


2 2*927 


83 


5 8-088 


133 


8 13-250 


183 


11 18*412 


84 


2 4-470 


84 


5 9*632 


134 


8 14793 


184 


11 19*955 


85 


2 6-013 


85 


5 11*175 


135 


8 16*337 


185 


11 21*498 


86 


» 7*55« 


86 


5 12*718 


136 


8 17*880 


186 


11 23*042 


87 


2 9*100 


87 


5 14*261 


187 


8 19*423 


187 


12 0-585 


88 


2 10-643 


88 


5 15*805 


138 


8 20*966 


188 


12 2*128 


89 


2 12'l86 


89 


5 17*348 


139 


8 22*510 


189 


12 3671 


40 


* 13*729 


90 


5 18891 


140 


9 0*053 


190 


12 5*215 


41 


a i5**73 


91 


5 20-434 


141 


9 1-596 


191 


12 6-758 


42 


2 i6'8i6 


92 


5 21*978 


142 


9 3*139 


192 


12 8-301 


43 


a 18*359 


93 


5 23*521 


143 


9 4*682 


193 


12 9844 


44 


2 19*902 


94 


6 1*064 


144 


9 6*226 


194 


12 11*388 


46 


2 21*446 


95 


6 2*607 


145 


9 7*769 


195 


12 12*931 


46 


2 22*989 


96 


6 4*150 


146 


9 9*312 


196 


12 14-474 


47 


3 0*53* 


97 


6 5*694 


147 


9 10-855 


197 


12 16017 


48 


3 **o75 


98 


6 7*237 


148 


9 12-399 


198 


12 17*560 


49 


3 3*6i8 


99 


6 8*780 


149 


9 13*942 


199 


12 19-104 


50 


3 5*i«* 


100 


6 10*323 


150 


9 15*485 


200 


12 20-647 
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Tasli XLTn. 
GBAMMES TO TBOT OUNCES asd PENNTWEIGHTS. 



1 


6 


A 


1 




1 


in 


1 


Ui 


1 





o-Hi 


Bl 


1 11-794 


101 


3 4-944 


151 


4 17-095 


s 




i-iBfi 


52 


I 13-417 


102 


3 5-587 


162 


4 '7-738 


8 






68 


I 14-080 


103 


3 6-130 


163 


4 '8-381 


4 




1*571 


54 


1 147^3 


104 


3 '!-873 


164 


4 '9'Oi4 


G 




y"S 


66 


. is;366 


106 


3 7'5'6 


166 


I 1 5-667 


e 




3-858 


66 




106 


3 8-159 


166 


5 0-3 10 


7 




4'S''> 


67 


1 llTsl 


107 


3 S-sSz 


167 


5 0-9 J 3 


8 




5''44 


68 


I 17-195 


108 


3 9446 


168 


5 '-596 


9 




S-78r 




1 "7-938 


109 


3 10-089 


159 


5 a-139 


10 


° 


6'430 


60 


I 18581 


110 


3 '0-73:> 


160 


5 r88. 


11 





7-073 


61 


I 19-114 


111 


J "'375 


161 


5 3-515 


IS 




7716 




I 19-867 


112 




162 


5 4-'(i8 


18 




8-359 


63 


1 0-510 


113 


I "■«! 


163 


5 4-8. 1 


14 






64 


1 '-'53 


114 


3 '3-304 


164 


5 5-454 


15 




9-645 


66 


2 .-796 


115 


3 'J-947 


186 


5 6-097 


16 




0-188 


66 


1 1-439 


116 


3 '4-590 


166 


5 6-740 


17 




0-931 


67 


1 3-081 


117 


3 '5"133 


167 


5 7-383 


18 




I '574 




» 3"7iS 


118 


3 '5-876 


168 


5 8-016 


19 




1-117 




1 4-3«8 


119 


3 16-519 


169 


5 a-669 


SO 


° 


x-»6o 


70 


1 S-oii 


120 


3 '7-i6i 


170 


5 9-Jii 


21 


a 


3-503 


71 


1 5-654 


121 


3 > 7-805 


171 


5 9-955 


22 




4- '46 


72 


1 6-197 


123 


3 '8-4+8 


172 


5 10-598 


2S 




4789 


73 


> 6'9+o 


123 


3 19-09' 


173 


5 11-14' 


24 




5 '431 


74 


1 J-S83 


124 


3 '9'?34 


174 


5 11-884 


26 




6075 


76 


1 g'ii6 


125 


4 0-377 


175 


5 ' 1-517 


26 




6'?i8 


76 


I 8869 


126 


4 i-oio 


176 


S "3''7i 


27 




7-3«' 


77 


1 9-512 


127 


4 1-663 


177 


5 •3-814 


28 




8-004 


78 


1 10-155 


12B 


4 1-306 


178 


5 '4-457 


29 




8-647 


79 


1 10-798 


129 


4 »-949 


179 


5 15-100 


80 


° 


9-190 


80 


1 11-441 


130 


4 3591 


180 


5 '5-743 


81 




KVA 


81 


1 11-084 


131 


4 4;;3S 


181 


5 ;6-j86 
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Taslb ^JjVni.—eontinued. 
GRAMMES TO AV0IEDTJP0I8 OUNCES ajxd BEAMS. 



Gmu. 


^1 


araii. 


M 


Ormg. 


s 1 


Qmn. 


^ i 


BOl 


7 '"441 


S51 


8 I3-660 


801 


10 9-879 


351 


.1 6-098 


aoa 


7 I'oos 


2g2 


8 .4-11+ 


802 


10 10-444 


352 


„ 6663 


203 


7 i'S7o 


2S3 


8 H-789 


303 


10 1.-008 


353 


n 7-117 


201 


7 3*134 


254 


8 '5353 


804 


10 ..-571 


354 


11 7-791 


205 


7 rS98 


255 


8 .5-918 


805 


10 i;-i37 


355 


li 8-^ 10 


206 


7 4'i63 


256 


9 □■481 


306 




356 




207 


7 +-8^7 


257 


9 1-046 


307 


\t 11-166 


357 


.1 9-485 


208 


7 S'311i 


258 


9 .-Sm 


308 


,0 ,3-830 


858 


11 10-049 


209 


7 595* 


259 


9 "'WS 


809 


10 i4'394 


859 


.1 10-613 


210 




260 


9 »-74° 


810 


10 14-959 


360 


11 11-178 


211 


7 7"d85 


261 


9 3'304 


811 


10 15-513 


861 


11 11-741 


212 


7 7"649 


262 


9 3-868 


812 


1 1 0-087 


862 


11 11-307 


213 


7 8-114 


263 


9 4'433 


313 


.1 0-651 


863 


11 11-871 


214 


7 8'778 


264 


9 4'997 


814 


11 1-116 


861 


11 13-435 


21S 


7 9'34= 


263 


9 5'5*' 


SIS 


11 1-78. 


865 


11 14-000 


216 


7 9'907 






816 


' 1 i-J4i 


866 


11 14-564 


217 


7 "O^?! 


267 


9 6'690 


817 


1 1 1909 


367 


11 15-119 


21B 


7 11035 


268 


9 T'lSS 


818 


" J-474 


368 


11 15-693 


219 


7 ir6oi> 


269 


9 7-819 


319 


1 1 403 8 


869 


13 0-157 


220 


, .r.6+ 


270 


9 8-J83 


320 


II 4603 


870 


ij 0811 


221 


7 li'?"? 


271 


9 8-948 


321 


'1 5-'«7 


371 


ij '-386 


222 


7 ij'i93 


273 


9 9-5" 


822 


11 5-731 


372 


I J 1-950 




7 '3'8S7 


273 


J 10-077 


823 


11 6-196 


873 


13 1-515 


224 


7 '44" 


274 


9 10-641 


321 


11 6'86o 


374 


13 3-079 


225 


7 14-986 


275 


9 11 -105 


825 


11 7-414 


375 


'3 3-644 


226 


7 'J'SS' 


276 


9 ii"77o 


826 


,1 7-989 


876 


13 4-108 


227 


8 i-1,5 


277 


9 11-334 


327 


" 8-553 


877 


13 4-771 




8 0'fi79 


278 


9 11-898 


328 


11 9.18 


878 


■3 5-337 




S vxu 


279 


9 '3-463 


829 


n 9-681 


879 


13 S-901 


230 


s vi^ 


280 


9 '4-017 


830 


II 10146 


380 


■J 6-465 


231 


8 i-jji 


281 


9 '4-591 


331 


11 IO-8I1 


881 


13 7-030 


232 


8 i'937 


282 


9 '5'i5* 


382 


" 11-3:5 


382 


u 7-594 


233 


8 l'S°' 


283 


9 15710 


833 


11 11939 


383 


13 8-159 


231 


8 4-066 


281 


.0 0-18S 


834 


11 11-504 


384 


13 8-713 


235 


8 4-63Q 


£S5 


10 0-849 


835 


.1 13-068 


386 


13 9187 


236 


8 5-194 


286 


10 1413 


336 


11 'J-633 


8S6 


13 9-851 


237 


8 S759 


287 


,0 .-978 


837 


11 14-.97 


867 


13 '0-4.6 


238 


8 6-313 




10 1-541 


339 


I. .4-76. 




13 10-981 


239 


8 6-887 


289 


10 3-107 


339 


11 15-316 




13 ii'545 


240 


8 7'45i 


290 


10 3-«7i 


810 


.1 15-890 


890 


13 11-109 


241 


8 i-a\6 


291 


'O 4'iJS 


341 


11 o'455 


891 


13 11-674 


242 


8 8-581 


292 


10 4-800 


842 


11 I-OI9 


892 


13 i3-»39 


243 


8 9-145 


293 


(0 5-364 


343 


11 .-583 


898 


13 13-801 


244 


8 9 '709 


291 


10 5-919 


841 


.1 1-148 


891 


13 14-367 


245 


8 io'2 74 


296 


10 6-493 


315 


11 1-711 


895 


13 '4'93' 


246 


8 10-838 


296 


10 7-OJ7 


346 


11 3-176 


396 


13 15496 


247 




297 


10 7-61: 


317 


'1 3-841 


897 




248 


8 11-^7 


298 




848 


11 4-405 


898 


14 0-614 


249 


8 11-531 


299 


10 8-750 


849 


ti 4-970 


899 


.4 '-189 


250 


8 13-19* 


300 


i=> 9-315 


850 


'1 S-534 


400 


14 '-753 
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Tabm XLVIII.— continued. 
GRAMMES TO AVOIEDUPOIS 0TINCE3 amd DRAMS. 



Onus. 


6 


1 


«„.. 


^1 


QriDB. 


M 


a™. 


^1 


401 




i-JiS 


4S1 


15 14-537 


501 


17 10-756 


651 


19 «-975 


402 




i'88i 


462 


15 '5'°' 


602 




652 


19 7*539 


403 




$■446 


463 


'S '5-665 


503 


\l 11-885 


653 


19 8104 


404 




4-011 


464 


16 OIJO 


504 


17 11-449 


564 


19 8'668 


406 




4'5?S 


465 


16 0-794 


606 


17 13-013 


656 


"9 9-133 


406 




5''39 


466 


i« 1-359 


606 


17 13-578 


566 


19 9-797 


407 




5'704 


467 


i« 1-9^3 


607 


17 14-141 


657 


19 10-361 


408 




6-16S 


458 


.6 1-487 


608 


17 14*707 


658 


19 10-916 


409 




6-i}5 


459 


16 J-051 


609 


17 i5-i7i 


659 


19 11 490 


410 




7-397 


460 


16 3616 


610 


 7 15-835 


660 


.9 11-054 


411 




7-96> 


461 


,6 4-iSi 


611 


18 0-400 


661 


19 11-619 


4.12 




8-51* 


462 


'* 4-745 


512 


18 0-964 


662 


19 '3->83 


413 




9090 


463 


16 5-309 


613 


 8 1-518 


563 


.9 13-748 


414 




9'^SS 


464 


.6 j-874 


514 


18 1-093 


664 


19 14-311 


415 




10-11^ 


465 


16 6-438 


515 


.8 1657 


566 


19 .4876 


416 




.0-783 


466 


,6 7'°oi 


516 


18 3-111 


566 


19 15-441 


417 




..■348 


467 


.6 7-567 


617 


18 3-7S6 


567 




418 




11-911 


46S 


16 8-131 


513 


18 4-350 


568 


10 0-570 


419 




ii-U 


469 


16 8-696 


619 


18 4-915 


669 


10 1-134 


420 




13-041 


470 


16 9-160 


620 


'8 5-479 


670 


10 1698 


421 




13-605 


471 


16 9-814 


621 


18 6-043 


671 


10 1-16, 


422 




14170 


472 


16 10-389 


622 


18 6-«o8 


572 


10 1817 


4^ 




14"734 


478 


16 10953 


623 


18 7-171 


573 


10 3-391 


424 




15-198 


474 


16 11-5.8 


624 


'8 7-73; 


674 


10 S'SS* 


426 




15-863 


475 


16 11-081 


625 


18 S-joi 


676 




426 




0+17 


478 




526 


iS 8865 


676 


10 5- '85 


487 




0-991 


477 




637 


 8 9-430 


577 


10 5649 


428 




'[SS^ 


478 


16 13-775 


628 


18 9-994 


678 


10 6113 


429 






479 


16 14-J39 


529 


18 10-559 


679 


10 6-778 


480 




1-685 


480 


16 1+-904 


530 


18 ii-.i, 


680 


10 7-341 


431 




y^*9 


4S1 


16 15-468 


631 


18 It-687 


681 


10 7-906 


432 




3-813 


4S2 


17 0033 


632 


18 11-151 


582 


10 8-47. 


4S3 




4-J78 


483 


17 0-597 


633 




683 


10 9-035 


484 




4-941 


484 


17 i-ifii 


634 


18 13-380 


584 


10 9-600 


486 




S'507 


486 


17 1-716 


635 


18 13-945 


6S6 


10 10-164 


486 


,5 


6-071 


4S6 


17 1-190 


636 


18 14-509 


586 




487 




6-635 


487 


17 1-854 


637 


18 15-074 


687 


:o 11-193 


488 




7-100 


488 


17 3-419 


638 


18 15638 


688 


10 11-857 


489 




77«4 


489 


17 3-983 


639 


19 o-ioi 


589 


10 11-411 


440 




8-3 18 


490 


17 4-548 


640 


■9 0767 


690 


10 11-986 


441 




8-893 


491 


17 5-"' 


641 


19 1-331 


691 


10 13-550 


442 




9'4S7 


492 


17 5-676 


642 


19 1-896 


692 


10 14-115 


443 






493 


17 6-i4> 


643 


19 1-460 


593 


10 14679 


444 




10-586 


494 


17 6-805 


544 


19 3014 


594 


10 15-143 


446 




11-150 


495 


'7 7-37° 


546 


19 3-589 


695 


10 is-8i8 


446 




ii"7i5 


496 


"7 7-934 


646 


'9 4-'53 


596 


11 0-371 


447 




11-179 


497 


 7 8-498 


647 


19 4-717 


597 


11 0-937 


448 




11-844 


498 


17 9-063 


64S 


19 5-i8i 


698 


11 1-501 


448 




13-408 


499 


17 9-617 


649 


19 5-84« 


599 


11 1-065 


460 






600 




560 


19 6-411 


600 


11 1-6 w 
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Oms. 


^1 


Chun. 


il 


Chnu. 


5 


1 




Snns. 


6 -I 


GOl 


»i 3-194 


661 


11 


'S-4'J 


701 


14 


n-631 


7S1 


16 7-851 


60a 


" J-759 


663 




15-978 


702 


»4 


11-197 


753 


36 8-416 


603 


n 4-i'} 


653 


13 


0-541 


70S 


14 


11-76. 


763 


16 3-980 


604 


ii 4'887 


654 


13 


1106 


704 


14 


13-316 


764 


16 9 '545 


60G 


11 5-451 


655 


13 


1-671 


705 


14 


13-890 


766 




606 


11 60.6 


656 


13 


1135 


706 


14 


'4454 


766 


16 Io-674 


607 


11 6-580 


657 


13 


i-Boo 


707 


14 


15-019 


767 


x6 ii-ijS 


608 


" 7-14S 


668 


13 


3-J6+ 


708 


14 


15-583 


768 


16 11 -Sol 


609 


11 7-709 


659 


»3 


3-918 


709 


15 


0148 


759 


16 11-367 


610 


.. 8-.74 


660 


13 


4-493 


710 


15 


0-711 


760 


16 H-9J1 


611 


XI 8-8 j8 


661 


13 


5-057 


711 


15 


1-176 


761 


16 13-495 


6ia 


11 9-401 


662 


ij 


5-611 


713 


15 


1-841 


762 


16 14-060 


613 


11 10-967 


663 


13 


e-i86 


713 


15 


1-405 


763 


16 14-614 


614 


11 lO-JJl 


664 


13 


6-750 


714 


15 


1-969 


764 


16 1S-189 


61S 


Ji ..-096 


666 


13 


7'3<5 


715 


15 


3-534 


765 


16 15'753 


616 


11 11-660 


666 


13 


7-875 


716 


15 


4-098 


766 


17 0-317 


617 


11 11-114 


667 


13 


8-443 


717 


15 


4-663 


767 


17 0-881 


618 


11 1V789 


668 


13 


9008 


718 


'S 


5-117 


763 


17 1-446 


619 


H 13-3SJ 


689 


13 


9-5J1 


719 


15 


5-79" 


769 




620 


11 13-917 


670 


13 


10-137 


720 


15 


6-356 


770 


17 1-57S 


621 


11 14-481 


67J, 


13 


10-701 


721 


'5 


6-910 


771 


17 3'>J9 


622 


11 15-046 


672 


13 


11-165 


73a 


15 


7-484 


772 


17 3-704 


623 


11 15-611 


673 


13 


..■8jS 


723 


15 


8-049 


773 


17 4-168 


624 


" 0-175 


674 


13 


1-394 


724 


IS 




774 


17 ^.-Ssi 


626 


" 0-7311 


675 


13 


11-958 


726 


1$ 


9-178 


775 


17 5-397 


626 




676 


13 


13'S13 


726 


15 


9-741 


776 


17 5-961 


627 


11 1-868 


677 


»3 


14-087 


727 


15 


0-306 


777 


17 6-5ii6 


638 


" 1-431 


678 


'■1 


14651 


738 


IS 


0-871 


778 


17 7-090 


629 


ii i'997 


679 


13 


 Sl'6 


739 


15 


1-435 


779 


17 7-654 


630 


11 1-56' 


680 


13 


15-780 


780 


15 




780 


17 8-119 


S31 


11 4-116 


681 


14 


0-345 


731 


15 


i-5fi4 


781 


17 8-783 


esa 


11 4-690 


6S2 




0-909 


732 


^5 


13-118 


783 


17 9-347 


683 


11 S-154 


683 




■'474 


733 


IS 


13-693 


783 




834 


11 5819 


684 


1+ 


1-038 


734 


15 


14-157 


784 


17 10-476 


636 


" 6-383 


685 




1-601 


73G 


15 


4-811 


785 


17 11-041 




1. 6-948 


686 


14 


J-167 


736 


15 


15-386 


786 


17 11-605 


637 


11 7-5" 


687 


14 


3-731 


737 


»£ 


'S9S° 


787 


17 11-169 




11 8-076 


688 


14 


4-19S 


738 


16 


0-515 


788 


17 11-734 




11 8-64< 


689 


14 


4-860 


739 


X6 


1-079 


789 


17 -3-198 


640 


-t 9'io£ 


690 


14 


5-414 


740 


16 


 -643 


790 


17. 13-863 


641 


»» 9-7«9 


691 


14 


5*989 


741 


16 


1-108 


791 


17 14-417 


642 


11 10-334 


692 


14 


6-553 


743 


16 




792 


17 14-991 


643 


11 .0898 


693 




71.7 


748 




3-337 


793 


17 15-556 


644 


11 11-463 


694 


»4 


7-681 


744 




3'90" 


794 


18 o-"o 


645 


11 11-017 


695 


H 


8-1+6 


746 




4-465 


796 


iS 0-684 


646 


11 11-591 




14 




746 




5-030 


796 




647 


11 13-156 


697 


14 


9-375 


747 




5-594 


797 


18 ritj 


648 


11 13-730 


698 


14 


9-939 


748 




6-.SB 


798 


18 1-378 


649 


11 14185 


699 


14 


10-504 


748 




'!-7i3 


799 


18 1-941 


650 


1» 14-849 


70O 


14 


11-068 


760 


16 


7-187 


800 


18 3-506 
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GEAMME8 to AVOIEDTJPOIS OTJNCES akd BEAMS. 



Gfrms. 


• 

(S 


• 

i 


Gmns. 


• 

6 


• 


Ghrms. 


5 


^ 


G-rms. 


• 

<3 


• 

1 






p 




^^^ 


P 




^^^ 


p 






801 


28 


4-071 


851 


30 


0*290 


901 


31 


12-509 


951 


33 


8-728 


802 


28 


4*^35 


852 


30 


0-854 


902 


31 


13*073 


952 


33 


9*293 


803 


28 


S'200 


853 


30 


1*419 


903 


31 


13*638 


953 


33 


9*857 


804 


28 


5764 


854 
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279 


5 I 27*089 


329 


6 I 25*320 


379 


7 1 23*551 


230 


4 2 3*063 


280 


5 2 1*294 


330 


6 1 27*525 


380 


7 1 25-756 


231 


4 2 5*267 


281 


5 2 3*499 


831 


6 2 1*730 


381 


7 I 27*961 


232 


4 2 7*472 


282 


5 2 5*703 


382 


6 2 3*934 


382 


7 2 2*165 


233 


4 2 9*677 


283 


5 2 7*908 


333 


6 2 6-139 


383 


7 2 4*370 


234 


4 2 11*881 


284 


5 2 10*112 


334 


6 2 8*343 


384 


7 2 6*575 


235 


4 2 14*086 


285 


5 2 12*317 


385 


6 2 10*548 


385 


7 2 8*779 


236 


4 2 16*291 


286 


5 2 14*522 


336 


6 2 12*753 


386 


7 2 10*984 


237 


4 2 18*495 


287 


5 2 16*726 


337 


6 2 14*957 


387 


7 2 13*188 


238 


4 2 20*700 


288 


5 2 18*931 


338 


6 2 17*162 


388 


7 2 15*393 


239 


4 2 22*904 


289 


5 2 21*135 


339 


6 2 19*367 


389 


7 2 17*598 


240 


4 2 25*109 


290 


5 2 23*340 


340 


6 2 21*571 


390 


7 2 19*802 


241 


4 2 27*314 


291 


5 2 25*545 


341 


6 2 23*776 


391 


7 2 22-007 


242 


4 3 1*518 


292 


5 2 27*749 


342 


6 2 25-980 


392 


7 2 24-211 


243 


4 3 3*723 


293 


5 3 1*954 


343 


6 3 0-185 


393 


7 2 26-416 


244 


4 3 5*928 


294 


5 3 4*159 


344 


6 3 2-390 


394 


7 3 0-621 


245 


4 3 8-132 


295 


5 3 6-363 


345 


6 3 4*594 


395 


7 3 2-825 


246 


4 3 10*337 


296 


5 3 8-568 


346 


6 3 6799 


396 


7 3 5*030 


247 


4 3 12*541 


297 


5 3 10*772 


347 


6 3 9-004 


397 


7 3 7*235 


248 


4 3 14746 


298 


5 3 12*977 


348 


6 3 ii*2o8 


398 


7 3 9*439 


249 


4 3 16*951 


299 


5 3 15*182 


349 


6 3 13*413 


899 


7 3 11*644 


260 


4 3 19*155 


300 


5 3 17*386 


850 


6 3 15*617 


400 


7 3 13*848 



tIElSDBE OF WBIQHT. 



Tabu LII.— coa^naerf.— KIL0GBAMME8 to AVOrRDU- 
POIS HTJNDEEDWEIGHT8, QTJAETEE3, ahd POTJNDS. 



i 


IM 


1 


U 4 


1 


IT 


4 


1 


M 4 


a 5 


45 ^ 


-S ^ 


{ 


-S ^ ^ 


401 


7 3 '*'oS3 


461 


3 3 14-184 


601 


9 3 


11-515 


651 


10 3 ■0-746 


402 


7 3 >8-i;8 


462 


8 3 .6-489 


502 


9 i 


■4-710 


662 


ID 3 12-95'. 


408 


J 3 10-461 


463 


8 3 >8-69J 


503 




16-914 


553 


■0 3 'S-^SS 


404 


7 3 -i«*7 


154 


8 3 =0-898 


504 


9 i 


19-119 


554 


10 3 17-360 


40G 


; 3 ifBri 


455 


8 3 23-103 


506 


9 3 


ii'33+ 


655 


ID 3 19565 


406 


7 3 17-076 


456 


8 3 15-307 


506 


9 3 


23-538 


556 


 3 l'-769 


407 


8 i-iBi 


457 


8 3 "■5" 


607 


9 3 


2S743 


55? 


10 J 13-974 


408 


8 3-485 


458 


90 i-;[« 


608 


9 3 


17-948 


558 


10 3 16 179 


409 


80 s-lpo 


469 


9 3-911 


609 




1-151 


559 


11 0-383 


410 


8 7-895 


460 


90 6-iiS 


610 


10 


4-357 


560 


1. 2-588 


411 


8 10-099 


461 


9 8-330 


611 


10 


6-56. 


661 


11 4-791 


412 


8 11-304 


462 


9 10-535 


612 




8-766 


662 


1 1 6-997 


41S 


,8 14-509 


463 


9 11-740 


613 




10-97 1 


563 


.1 9-201 


414 




464 


9 14-944 


514 




 3-175 


564 


., 11-406 


41G 


8 18-918 


465 


9 17-149 


516 




 5-380 


565 


„ 13-611 


416 




466 


9 ° '9353 


516 




■7-585 


566 


 1 15-8.6 


417 


8 13-3^7 


467 


9 1.-5S8 


517 




19-789 


667 


11 18-Qio 


418 


8 ii-531 


468 


9 23-763 


618 




11-994 


568 


11 10-125 


419 


8 ir736 


469 


9 15-967 


519 




14-1 98 


569 


11 11-419 


4i0 


8 I 1-941 


470 


9 I 0-I72 


520 


10 


16-403 


570 


11 14-634 


421 


8 1 4-145 


471 


9 I »-377 


621 


10 1 


0-608 


671 


11 16-839 


4i2 


8 1 6-350 


473 


9 1 4581 


622 




1-811 


672 


11 I ro4| 


428 


8  8-555 


473 


9 I 6-786 


523 




s;oi7 


673 


11 1 3148 


424 


8 I io-;£9 


474 


9 I 8-990 


624 






674 


11 1 5-453 


426 


8 1 1^964 


476 


9 I 11-195 


626 




9-426 


575 


  I 7-657 


426 


8 . 15-169 


476 


9 I 13-400 






11-63. 


576 


 I I 9'86i 


427 


8 I 17-373 


477 


9  15604 


527 




1 3-835 


577 


11 1 11-066 


428 


8 I 19-578 


478 


9 1 17-809 


528 




16-040 


678 


11 1 14-171 


429 


8 1 11-781 


479 




529 




18-145 


579 


11 I 16476 


430 


8 I 13-987 


480 


9 ! ti'ilt 


630 


10 I 


20-449 


660 


It I l8'68o 


431 


8 1 16-191 


481 


9 1 24-413 


631 


10 1 


22-654 


681 


11 t 10-885 


432 


8 a 0-39* 


482 


9 1 16-617 


532 




24-858 




11 t 13-090 


433 


8 1 1-601 


488 


9 2 0-832 


633 




27-063 


583 


11 1 15194 


4S4 


8 1 4'So6 


484 


9 2 J-037 


634 




1-168 


584 


11 I 17-499 


4SS 


8 1 7-O.0 


485 


9 2 5-14' 


636 




3-472 


585 


11 1 1-703 


486 


8 :i 9-215 


486 


9 1 7-446 


636 




5-677 


5S6 


11 2 3908 


437 


8 2 11-419 


467 


9 2 9-650 


637 




7-881 


687 


11 2 6-113 


438 


8 1 13-614 


4S8 


9 2 11-855 


538 




10-0B6 




11 2 8-317 


439 


8 1 15-819 


489 


9 2 14-060 


639 




12-291 


589 


II 2 .0-511 


440 


8 1 18-033 


4©0 


9 2 16164 


640 


to 2 


14-495 


590 


n 2 12-716 


441 


8 1 10-138 


491 


9 2 18-469 


641 


10 X 


16-700 


691 


11 1 i4'93i 


442 


8 1 21-443 


492 


9 2 10-674 


642 




18-905 


592 


11 2 17-136 


443 


8 1 14-647 


493 


9 1 11-878 


543 




11-109 


593 


.1 1 19340 


444 


8 2 16-851 


494 


9 2 i;-o83 


544 




23'3^4 


594 


11 1 11-545 


446 


8 3 >oj6 


495 


9 1 17-187 


646 




25-5'9 


695 


.1 1 13-750 


446 


8 3 3-26. 


496 


9 3 i'49i 


646 




17'713 


596 


'■ 1 25-95+ 


447 


8 3 5-466 


497 


9 3 3-697 


547 


■0 3 


1-928 


597 


It 3 0-159 


448 


8 3 7-670 


498 


9 3 5-901 


548 




4-131 


698 


11 3 2'363 


449 


8 3 9-875 


499 


93 a-io6 


549 




6-337 


599 


1' 3 +-568 


4G0 


8 3 11-080 


500 


9 3 10-JII 


660 


10 3 


8-541 


600 


11 3 *'773 



KBUVU OF WnOHT. 



Tabu LIL— eon^jfiMi.— KILOGaAMMES to ATOIBBU- 
POIS HUNDEEDWEIOHTS, QTJAETEBS, asd POITNBS. 



i 


n i 


1 


iii 


1 


IM 


1 


^M 


i 5 5 


a 5 


3 


in ii 


3 


a ^ 


601 


1" J 8'9?7 


6&1 


11 3 7-108 


701 


IJ 3 S-439 


761 


14 1 3-67' 


602 


M 3 iii8i 


652 


11 3 9-413 


702 


13 3 J-644 


752 


14 J 5-875 


603 


II J is'jS; 


653 




703 


IJ 3 9-849 


753 


14 J s-080 


604 


" J '559' 


664 


I'l 3 >3-8» 


704 


'J J 11-053 


754 


.4 J 10-184 


605 


II i 1779* 


655 


11 3 16-017 


705 


13 3 .4-258 


765 


.4 3 12*489 


606 


II J 10000 


656 


11 3 '8-13' 


706 


13 J 16-463 


756 


14 J 14-694 


607 


II J ii'ios 


657 


11 3 20-436 


707 


.3 3 18-667 


757 


.4 3 .6-898- 


60S 


II 3 i44'° 


658 


.2 3 "-641 


708 


IJ J 10-871 


768 


14 3 19-103 


609 


11 3 16614 


659 


■2 3 24-845 


709 


'J J 13-076 


769 


14 J 21-307 


610 


110 o-Sis 


660 


12 3 17-050 


710 


ij J 25-281 


760 


14 3 13-5" 


611 


11 3*014 


661 


13 i'i55 


711 


13 3 17-486 


781 


14 3 15-717 


612 


.20 5-118 


662 


13 3'459 


712 


140 1-690 


762 


14 3 17-921 


613 


11 7-433 


663 


13 5-664 


713 


.4 3-895 


763 


IS i-ii6 


614 


11 9-637 


664 


 3 7-868 


714 


.4 6-1O0 


764 


'5 " +-JJ1 


616 


11 11-841 




13 io'o73 


71G 


14 8-304 


765 


15 6-535 


616 


11 14-047 




.3 12-178 


718 


14 10-509 


766 


15 8-740 


617 


11 16-15. 


667 


■3 14-481 


717 


14 11-713 


767 


15 10*944 


618 


 1 18-456 


668 


.3 .6-687 


718 


14 14-918 


768 


15 ° »3-i49 


619 


11 10-660 


689 


13 18-892 


719 


14 17-123 


769 


15 " 'S'J54 


620 


11 11-865 


670 


., 11096 


720 


14 « I9-J17 


770 


15 17-558 


621 


1* i5'ojo 


671 


ij 23-301 


721 


.4 11*532 


771 


i£ 19-763 


622 


11 17-174 


672 


ij 25*505 


723 


.4 23-736 


772 


ij 11-968 


628 


11 1 r479 


673 


13 *7-7io 


728 


.4 1S-94I 


773 


.5 14-171 


624 


11 I 3-684 


674 


■3 I i-9'S 


724 


141 0-146 


771 


'S 16-377 


626 


11 I 5-883 


675 


13 I 4-119 


725 


.4 I 2-350 


775 


15  0-58' 


G26 


11 I 8-093 


676 


13 > 6-314 


726 


14 ' 4'5i5 


776 


'5  1-786 


627 


11 1 10-197 


677 


■3 1 8-519 


727 


14 I 6-760 


777 


15 I 4-J91 


628 


11 I ii-joi 


678 


Ij I '0-733 


728 


14 1 8-964 


778 


15 > 7-195 


629 


11 1 14-707 


679 


.3 > 11-938 


729 


14 I 11-169 


779 


15 I 9-400 


630 


.1 1 16-9.. 


680 


IJ 1 15-142 


730 


'4 1 '3-3 73 


780 


,s , ,.*s 


631 


11 I 19'm6 


681 


I J 1 ir34? 


731 


14 « 15-578 


781 


15 I 13-809 


632 


11 I 11-311 


682 


13 1 19-55^ 


782 


14 1 ■7-78J 


782 


15 I 16-0.4 




11 I 13*515 


683 


■3 1 21-756 


733 


.4 I .9987 


783 


15 1 18*1.8 


634 


11 1 15-730 


684 


13 1 23-96. 


734 


.4.1 11-192 


781 




635 


11 1 17-934 


685 


13 I 16-165 


736 


14 1 24-397 


785 


\l ] 12-61B 


636 


11 1 1'I39 


686 


13 2 0-370 


738 




786 


.5 1 14-831 


637 


11 1 4-344 


687 


'3 2 i'S75 


737 




787 


15 I 17-037 


638 


111 6-i48 


688 


13 2 4*779 


738 


.4 1 3-010 


788 


15 » 1-141 


639 


'11 8-753 


689 


13 » 6-984 


739 


14 1 5-115 


789 


1£ 1 3*446 


640 


II 1 10*958 


690 


4. 9-.I; 


740 


14 1 7-410 


790 


15 » S-65I 


641 


11 1 Ij*i6i 


691 


13 2 11*393 


741 


14 1 9-614 


791 


'5 1 7-855 


642 


11 1 15-367 


692 


13 2 13-598 


742 


14 1 ..'Big 


792 


15 1 io*o6o 


643 


11 1 17-571 


693 


.3 1 .5-802 


743 


.4 1 14-034 


793 


.5 1 12*265 


644 


11 1 19-7J6 


694 


13 1 18007 


744 


.+ 1 16-138 


791 


■S 2 14*469 


645 


11 1 11-981 


695 




715 


'4 2 iS-443 


796 


15 1 i6*«74 


646 


11 = I4'a5 


606 




746 


.4 2 20-647 


796 


15 1 18878 


647 


11 1 36-390 


697 


.3 1 14-61I 


717 


14 1 12-851 


797 


.5 1 11083 


648 


12 3 o'S9S 


698 


.1 1 i6'8i6 


748 


14 1 15-057 


798 


i| 1 13-188 


64B 


11 3 i'799 


699 


13 3 1-030 


749 


.4 2 17-261 


799 


IS 1 15-491 


GBO 


11 3 5-004 


700 


'3 3 3'»35 


750 


.4 J 1-466 


BOO 


15 1 17-697 



1IBA.8URE OF WEIGHT. 



9§ 



Table LIl.— cowfrnti^J.— KILOGEAMMBS to AVOIEDU- 
POIS HUNDEEDWEIGHTS, QUAETEES, akd POUNDS. 



• 

Bi 


1 s. 


• 


% 


a i 


§> 


• 

1 


i i 


&> 


is. i 


801 


a 


• 


i 


a 4 


3 


• 


i i 


951 


4 4 4 


'5 3 


I*902 


851 


16 3 o'i33 


901 


17 


2 26*364 


18 2 24*595 


802 


15 3 


4*io6 


852 


16 3 2*337 


902 


17 


3 0*568 


952 


18 2 26799 


803 


15 3 


6*311 


853 


16 3 4-542 


903 


17 


3 2*773 


953 


18 3 1*004 


804 


15 3 


8-515 


854 


16 3 6-746 


904 


17 


3 4*978 


954 


18 3 3*209 


805 


15 3 


IO*720 


855 


16 3 8-951 


905 


17 


3 7*182 


955 


18 3 5'4i3 


806 


15 3 


ii'945 


856 


16 3 11-156 


906 


17 


3 9*387 


956 


18 3 7618 


807 


15 3 


15-129 


857 


16 3 13*360 


907 


17 


3 "'591 


957 


18 3 9*822 


808 


15 3 


17*334 


858 


16 3 15*565 


908 


17 


3 13*796 


958 


18 3 12*027 


809 


15 3 


19*539 


859 


16 3 17-770 


909 


17 


3 i6*oor 


959 


18 3 14*232 


810 


'5 3 


21743 


860 


16 3 19-974 


910 


17 


3 18*205 


960 


18 3 16*436 


811 


'5 3 *3*948 


861 


16 3 22-179 


911 


17 


3 20-410 


961 


18 3 18-641 


812 


15 3 


16-152 


862 


16 3 24-383 


912 


17 


3 22*615 


962 


18 3 20*846 


813 


i6 o 


0-357 


863 


16 3 26-588 


913 


17 


3 H*8i9 


963 


18 3 23050 


814 


i6 


2-562 


864 


17 0-793 


914 


17 


3 27*024 


964 


18 3 25*255 


816 


i6 o 


4-766 


865 


17 2*997 


915 


18 


1*228 


965 


18 3 27*459 


816 


i6 o 


6-971 


866 


17 5-202 


916 


18 


3*433 


966 


19 1*664 


817 


i6 o 


9-176 


867 


17 7*407 


917 


18 


5-638 


967 


19 3*869 


818 


i6 o 


11*380 


868 


17 9-611 


918 


18 


7*842 


968 


19 6073 


819 


i6 o 


13*585 


869 


17 ii-8i6 


919 


18 


10*047 


969 


19 8-278 


820 


i6 


15789 


870 


17 14-020 


920 


18 


12*251 


970 


19 10-483 


821 


i6 


17*994 


871 


17 16-225 


921 


18 


14*456 


971 


19 12*687 


822 


i6 o 


20*199 


872 


17 18*430 


922 


18 


1 6*66 1 


972 


19 14*892 


823 


i6 o 


22*403 


873 


17 20*634 


923 


18 


18*865 


973 


19 17*096 


824 


i6 o 


24-608 


874 


17 22-839 


924 


18 


21*070 


974 


19 19-301 


825 


i6 o 


26*812 


875 


17 25*044 


925 


18 


23-275 


975 


19 21-506 


826 


i6 I 


1*017 


876 


17 27*248 


926 


18 


25-479 


976 


19 23-710 


827 


i6 I 


3*W2 


877 


17 I 1*453 


927 


18 


27*684 


977 


19 25-915 


828 


i6 I 


5*4»<5 


878 


17 I 3657 


928 


18 


I 1-888 


978 


19 I 0*120 


829 


i6 I 


7-631 


879 


17 1 5*862 


929 


18 


I 4*093 


979 


19 1 2*324 


830 


i6 I 


9-836 


880 


17 I 8*067 


930 


18 


I 6-298 


980 


19 1 4*525^ 


831 


i6 I 


12*040 


881 


17 I 10-271 


931 


18 


I 8*502 


981 


19 I ^'733 


832 


i6 I 


H'HS 


882 


17 I 12*476 


932 


18 


I 10-707 


982 


19 1 8938 


833 


i6 I 


16-449 


883 


17 I 14*681 


933 


18 


I 12-912 


983 


19 1 "'143 


834 


i6 I 


18*654 


884 


17 I 16-885 


934 


18 


I 15-116 


984 


19 1 13*347 


835 


i6 I 


20*859 


885 


17 I 19-090 


935 


18 


I 17*321 


985 


19 1 '5*552 


836 


i6 I 


23-063 


886 


17 I 21*294 


936 


18 


I 19*525 


986 


19 1 17*756 


837 


i6 I 


25-268 


887 


17 I 23-499 


937 


18 


I 21*730 


987 


19 I 19-961 


838 


i6 I 


27*473 


888 


17 I 25-704 


938 


18 


I 23*935 


988 


19 I 22-166 


839 


l6 2 


1*677 


889 


17 I 27*908 


939 


18 


1 26*139 


989 


19 1 24-370 


840 


l6 2 


3*882 


890 


17 2 2*113 


940 


18 


2 0-344 


990 


19 1 26-575 


841 


l6 2 


6-086 


891 


17 2 4-317 


941 


18 


2 2-549 


991 


19 2 0-780 


842 


l6 2 


8*291 


892 


17 2 6*522 


942 


18 


2 4*753 


992 


19 2 2-984 


843 


l6 2 


10-496 


893 


17 2 8*727 


943 


18 


2 6*958 


993 


19 2 5*189 


844 


l6 2 


12-700 


894 


17 2 10*931 




18 


2 9-162 


994 


19 2 7*393 


845 


l6 2 


14*905 


895 


17 2 13-136 


945 


18 


2 11*367 


995 


19 2 9*598 


846 


l6 2 


17-110 


896 


17 2 15*341 


946 


18 


2 13*572 


996 


19 a 11*803 


847 


l6 2 


19*314 


897 


17 2 17*545 


947 


18 


2 15*776 


997 


19 2 14-007 


848 


l6 2 


21*519 


898 


17 2 19*750 


948 


18 


2 17*981 


998 


19 2 l6'2I2 


849 


l6 2 


23*7*3 


899 


17 2 21*954 


949 


18 


2 20'l86 


999 


19 2 18-417 


850 


l6 2 


25*928 


900 


17 2 24-159 


950 


18 


2 22-390 


1000 


19 2 20-621 
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MEASURE OF WEIGHT. 



Table Lin.^MYBIAOBAMMES 
TO HIJNDEED WEIGHTS aitd STONES (of 14 Poums). 



II 


i 


• 


M 


• 


QQ 


M 


1 


• 

QQ 


M 


• 


• 

00 


1 


o 


i'575 


61 


10 


0*311 


101 


19 


7*048 


151 


29 


5*784 


2 


o 


3'"49 


52 


10 


1-886 


102 


20 


0*622 


152 


*9 


7*359 


8 


o 


4'7i4 


53 


10 


3-461 


103 


20 


**i97 


153 


30 


0934 


4 


o 


6-299 


54 


10 


5'035 


104 


xo 


3*77* 


154 


30 


2-508 


6 


o 


7*874 


65 


10 


6-610 


105 


20 


5*347 


155 


30 


4-083 


6 




1-448 


56 


II 


0*185 


106 


20 


6*921 


156 


30 


5-658 


7 




3*0*3 


57 


II 


1*760 


107 


21 


0*496 


157 


30 


7'*3* 


8 




4*598 


58 


II 


3*334 


106 


21 


2-071 


158 


31 


0-807 


9 




6-173 


59 


II 


4-909 


109 


21 


3*645 


159 


31 


2-382 


10 




7*747 


60 


II 


6-484 


110 


21 


5-220 


160 


31 


3*957 


11 




1*322 


61 


12 


0*058 


HI 


21 


6*795 


161 


3« 


5*531 


12 




2-897 


62 


12 


1*633 


112 


22 


0-370 


162 


31 


7-106 


13 




4*471 


63 


12 


3*ao8 


118 


22 


1-944 


163 


3* 


0-681 


14 




6046 


64 


12 


4*783 


114 


22 


3*519 


164 


3* 


2*256 


15 




7*621 


65 


12 


6*357 


115 


22 


5*094 


165 


3* 


3*830 


16 




1*196 


66 


12 


7*93* 


116 


22 


6-669 


166 


3* 


5*405 


17 




2-770 


67 


13 


1-507 


117 


*3 


0*243 


167 


3* 


6-980 


18 




4*345 


68 


13 


3*082 


118 


*3 


1-818 


168 


33 


0*554 


19 




5-920 


69 


13 


4-656 


119 


*3 


3*393 


169 


33 


2-129 


20 




7*495 


70 


13 


6-231 


120 


*3 


4-967 


170 


33 


3*704 


21 




1*069 


71 


13 


7-806 


121 


*3 


6*54* 


171 


33 


5**79 


22 




2-644 


72 


H 


1-380 


122 


*4 


0-II7 


172 


33 


6*853 


23 




4'2i9 


73 


14 


a*955 


123 


*4 


1*692 


173 


34 


0-428 


24 




5'793 


74 


H 


4*530 


124 


*4 


3**66 


174 


34 


2*003 


25 




7-368 


75 


H 


6*105 


125 


*4 


4-841 


175 


34 


3*578 


26 




c-943 


76 


H 


7*679 


126 


*4 


6-416 


176 


34 


S'^^ 


27 




2-518 


77 


15 


1**54 


127 


*4 


7*991 


177 


34 


6*7*7 


28 




4-092 


78 


15 


2*829 


128 


*5 


1*565 


178 


35 


0*302 


29 




5*667 


79 


^5 


4*404 


129 


*5 


3*140 


179 


35 


1*877 


30 




7-242 


80 


15 


5*978 


130 


*5 


4*715 


180 


35 


3*45 » 


81 


6 


0-817 


81 


15 


7*553 


131 


*5 


6-290 


181 


35 


5*026 


82 


6 


2'39i 


82 


16 


1*128 


132 


*5 


7-864 


182 


IS 


6-601 


83 


6 


3-966 


83 


16 


2-702 


183 


26 


1*439 


183 


36 


0*175 


34 


6 


5*54» 


84 


16 


4**77 


134 


26 


3-014 


184 


l^ 


1*750 


; 85 


6 


7*"5 


85 


16 


5*85* 


135 


26 


4*588 


185 


36 


3*3*5 


36 




0-690 


86 


16 


7*4*7 


186 


26 


6-163 


186 


36 


4-900 


87 




2-265 


87 


17 


I'OOI 


137 


26 


7*738 


187 


36 


6*474 


88 




3-840 


88 


17 


2-576 


138 


*7 


i*3"3 


188 


37 


0*049 


89 




5'4H 


89 


17 


4*151 


139 


*7 


2*887 


189 


37 


1*624 


40 




6-989 


90 


17 


5*7*6 


140 


*7 


4-462 


190 


37 


3*'99 


41 


8 


0-564 


91 


17 


7*300 


141 


*7 


6*037 


200 


39 


2*946 


42 


8 


2-139 


92 


18 


0*875 


142 


*7 


7-612 


250 


49 


1682 


43 


8 


3*713 


93 


18 


**45o 


143 


28 


1-186 


800 


59 


0-419 


44 


8 


5*288 


94 


18 


4*0*5 


144 


28 


2-761 


400 


78 


5-89* 


45 


8 


6863 


95 


18 


5*599 


145 


28 


4*336 


500 


98 


3*365 


46 


9 


0*437 


96 


18 


7*174 


146 


28 


5*9»o 


600 


118 


0-838 


47 


9 


2*012 


97 


19 


0*749 


147 


28 


7*485 


700 


137 


6-3 II 


48 


9 


3*587 


98 


19 


**3*3 


148 


*9 


1-060 


800 


157 


3*784 


49 


9 


5*162 


99 


19 


3*898. 


149 


29 


^'^IS 


900 


177 


1-256 


50 


9 


6*736 


100 


19 


5*473 


150 


*9 


4**09 


1000 


196 


6*7*9 
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St 



Tabm LIV.— METMO QiriNTALS 
TO HTJNDEEDWEIGHTS abd QIJAETEES. 



 



<y 



1 

2 
3 
4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 



I ^ 



X 

3 

5 

7 

9 
II 

13 
15 
17 
19 

21 

^3 
25 
27 
*9 
31 
33 
35 
37 
39 



3-874 
3*747 
y6zi 

3*495 
3*368 

3*H» 

3*"5 
2-989 

2-863 
a*73<5 

2'6lO 

2-484 

2-357 
2-231 
2*105 
1*978 
1-852 
1-726 

1599 
1*473 



41 


1*347 


43 


I-220 


45 


1-094 


47 


0-967 


49 


0-841 


51 


0715 


53 


0-588 


55 


0-462 


57 


o-33<5 


59 


0*209 



61 0*085 

6z 3*957 

64 3*830 

66 3-704 

68 3-578 

70 3*451 

7* 3*325 

74 3*199 

76 3-072 

78 2-946 

80 2*819 

82 2693 

84 2*567 

86 2*440 

88 2*314 

90 2*188 

92 2-061 

94 »*935 

96 1*809 

98 1-682 



M 



^3 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 



I 



00 1-556 
02 1*430 

04 1*303 

06 1*177 

08 I -05 1 

1 a 0*924 
iz 0*798 
14 0*671 
'6 0*545 
18 0*419 

20 0*292 

22 0*166 

24 0-040 



25 
27 
29 
31 
33 

37 

39 
4» 
43 
45 
47 
49 
51 
53 
SS 
57 

59 
61 

63 
6$ 

67 
69 

71 
73 
75 
77 



'9^^ 
•787 
'661 

*534 
-408 

•282 
•155 

•029 

903 
776 

650 

523 

'397 

271 
144 

018 
'892 

•765 
•639 

*386 
•260 

*I34 
•007 

0-881 

0*755 
0-628 



79 0-502 

81 0-375 

83 0-249 

85 0*123 

86 3*996 
88 3*870 

90 3*744 

92 3-617 

94 3*491 

96 3*365 



1-3 



101 
102 

103 
104 
105 
106 
107 
108 
109 
110 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

141 
142 
143 
144 
145 
146 
147 
148 
149 
150 



198 
200 
202 
204 
206 
208 
210 
212 
214 
216 

218 

220 

222 

224 

226 

228 

230 

232 

234 
236 



257 

259 
261 

263 

265 
267 
269 

271 
273 
275 



Or 



3*238 

3*112 

2-986 

2-859 

2*733 
2*607 

2*480 

2-354 
2*228 

2*101 

1*975 
1-848 

1-722 

1*596 
1-469 

1*343 
1-217 
1-090 
0-964 
0838 



238 0*711 

240 0-585 

242 0-459 

244 0-332 

246 0*206 

248 0*080 

249 3*953 
251 3*827 

253 3*700 

255 3*574 



3*448 

3*321 

3*195 
3*069 

2*942 
2*816 
2-690 

2-563 
2-437 
2-3x1 



277 2*184 

279 2*058 

281 x*932 

283 x*8o5 

285 x-679 

287 1-552 

289 x'426 

Z91 1*300 

293 i*"73 

295 ''•047 



G?- 



51 
52 
53 
54 
55 
56 
67 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
76 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
200 



t 



297 

299 
301 

303 

305 

307 

309 

3^1 
312 

314 

3x6 
318 
320 
322 

324 
326 

328 

330 

332 

334 



I 



356 

358 
360 

362 

364 
366 
368 
370 
372 
373 

375 
377 

379 
38X 

383 
385 
387 
389 
39« 
393 



0*921 

0-794 
0-668 

0*542 

0*415 

0*289 

0-163 

0*036 

3*9x0 

3*784 

3*657 
3*531 
3*404 
3-278 

3-152 

3*025 
2899 

2-773 
2 646 

2*520 



336 2*394 

338 2-267 

340 2-X4X 

342 2-015 

344 x-888 

346 x*762 

348 1-636 

350 1-509 

352 1-383 

354 ^'''S^ 



I*X30 
1*004 

0-877 

0*751 
0*625 

0*498 
0-372 
0-246 
0-X19 

3*993 

3'867 

3*740 

3*614 
3*488 

3*361 

3*235 
3-108 

2*982 

2*856 

2*72^ 
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Tabu LY.— MILLIEBS, ob METBIO TONNES, 
TO TONS, H1TNDBEDWEI0HTS, xm QUAItTEBS. 



MU- 
liers. 


Tons. 
Cwts. 


^ 


Mil- 
lien. 


1 ; 


• 


• 


lien. 


s 


1 


1 


1 


O 1 


19 


2736 


61 


50 




3-560 


101 


99 


8 


0-384 


2 


X ] 


»9 


x-473 


52 


51 




2-297 


102 


xoo 


7 


3*120 


8 


z ] 


19 


©•209 


58 


52 




1-033 


103 


xox 


7 


1-857 


4 


3 ^ 


[8 


2-946 


54 


53 




3769 


104 


X02 


7 


0*593 


6 


4 ^ 


[8 


1-682 


56 


54 




a -506 


105 


X03 


6 


3-330 


6 


5 ^ 


18 


0-4x9 


66 


55 




1*242 


106 


X04 


6 


2*066 


7 


6 1 


17 


3-155 


67 


56 




3*979 


107 


105 


6 


0-803 


8 


7 3 


17 


x-892 


68 


57 




2715 


106 


X06 


5 


3-539 


9 


8 ] 


17 


0-628 


69 


58 




1-452 


109 


107 


5 


2-276 


10 


9 1 


16 


3-365 


60 


59 




o*x88 


110 


X08 


5 


1*0X2 


11 


xo : 


[6 


2-XOX 


61 


60 





a-925 


111 


X09 


4 


3-748 


12 


XX ] 


[6 


0-838 


62 


61 





v66i 


112 


xxo 


4 


2-485 


13 


li ] 


^5 


3*574 


63 


62 





0-398 


113 


XXI 


4 


l'22X 


14 


13 ] 


15 


2-3 IX 


64 


62 1 


'9 


3-134 


114 


XI2 


3 


3*958 


15 


14 : 


^5 


1*047 


65 


63 1 


19 


X-87X 


115 


113 


3 


2-694 


16 


IS 3 


^4 


3-784 


66 


64 1 


19 


0*607 


116 


114 


3 


1*431 


17 


x6 ] 


14 


2-520 


67 


65 1 


[8 


3*344 


117 


115 


3 


o*x67 


18 


17 : 


14 


1-256 


68 


66 ] 


[8 


2-080 


118 


1x6 


2 


2904 


19 


x8 ] 


13 


3-993 


69 


67 1 


18 


0-817 


119 


117 


2 


x-640 


20 


X9 1 


13 


2729 


70 


68 ] 


17 


3-553 


120 


xx8 


2 


0-377 


21 


20 ] 


13 


x*466 


71 


69 1 


17 


2*290 


121 


119 


I 


3-113 


22 


2X 


13 


0-202 


72 


70 ] 


t7 


x-026 


122 


X20 


X 


1-850 


28 


22 ] 


12 


2*939 


73 


71 1 


16 


3-762 


123 


X2X 


I 


0-586 


24 


23 ^ 


12 


1-675 


74 


72 ] 


[6 


2-499 


124 


X22 





3-323 


25 


24 1 


12 


0*4x2 


75 


73 3 


[6 


1-235 


126 


123 





2-059 


26 


25 


IX 


3*148 


76 


74 ' 


"5 


3*972 


126 


124 





0-796 


27 


26 


IX 


1-885 


77 


75 1 


^5 


2-708 


127 


X24 ] 


'9 


3-532 


28 


27 


IX 


0-62X 


78 


76 1 


'5 


1-445 


128 


125 1 


19 


2*269 


29 


28 


10 


3-358 


79 


77 1 


'5 


o-x8x 


129 


X26 1 


19 


X-0O5 


80 


29 


10 


2094 


80 


78 1 


'4 


2*918 


130 


X27 1 


18 


3-741 


81 


30 


10 


0*83 1 


81 


79 ' 


14 


1-654 


131 


X28 ] 


18 


2-478 


32 


31 


9 


3-5^7 


82 


80 ] 


'4 


0-391 


132 


129 ] 


[8 


X*2I4 


33 


3* 


9 


2-304 


83 


8X ! 


13 


3-127 


133 


130 ] 


17 


3-951 


84 


33 


9 


x-040 


84 


82 ] 


13 


x-864 


134 


131 1 


17 


2*687 


85 


34 


8 


3-777 


85 


83 3 


13 


0600 


185 


132 : 


17 


1-424 


86 


35 


8 


2*513 


86 


84 1 


12 


3-337 


136 


133 : 


17 


o-x6o 


37 


3<5 


8 


1-249 


87 


85 1 


12 


2-073 


137 


134 3 


16 


2-897 


38 


37 


7 


3-986 


88 


86 ] 


12 


0-810 


138 


135 3 


16 


1-633 


89 


38 


7 


2-722 


89 


87 


IX 


3-546 


139 


136 


16 


0-370 


40 


39 


7 


1*459 


90 


88 


IX 


2*283 


140 


137 


15 


3106 


41 


40 


7 


0-195 


91 


89 


II 


1*019 


141 


138 


15 


1-843 


42 


41 


6 


2-932 


92 


90 


10 


3-755 


142 


139 


15 


o*579 


43 


42 


6 


x-668 


93 


91 


10 


2-492 


143 


140 


14 


3-316 


44 


43 


6 


0*405 


94 


92 


10 


1-228 


144 


141 


14 


2-052 


45 


44 


5 


3*Hi 


95 


93 


9 


3*965 


145 


142 


14 


0-789 


46 


45 


5 


x-878 


96 


94 


9 


2-701 


146 


143 


13 


3-525 


47 


46 


5 


0-614 


97 


95 


9 


1-438 


147 


144 


13 


2*26 X 


48 


47 


4 


3-351 


98 


96 


9 


0-174 


148 


145 


13 


1*998 


49 


48 


4 


2-087 


99 


97 


8 


2-9 1 1 


149 


146 


X2 


3-734 


50 


49 


4 


0-824 


100 


98 


8 


1*647 


150 


147 


X2 


2-471 
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Tabu LY.— eon^««i.-'MILLIEBS, ob METBIC TONNES, 
TO TONS, HIJNDEEDWEIGHTS, akd QFAETEES. 



1^1 


• 

9 


• 

1 


m 


^i 


s 


1 


• 


rki 


• 


.- 


t 


^s 


S 


^ 



<5 


'^'M 


s 





& 


'^:M 


5 


1 


b 


151 


148 


12 


i'zo7 


201 


197 


16 


1*031 


251 


147 





1*855 


152 


149 


II 


3*944 


202 


198 


16 


0-768 


252 


248 





1*591 


153 


150 


II 


2-680 


203 


199 


15 


3*504 


253 


249 





0-328 


154 


"51 


II 


1-417 


204 


200 


'5 


2-240 


254 


249 


19 


3064 


155 


i5i 


II 


0-153 


205 


201 


15 


0*977 


255 


150 


19 


1*801 


156 


153 


10 


2*890 


206 


202 


14 


3*713 


256 


^S^ 


19 


0-537 


157 


154 


10 


1*626 


207 


203 


H 


1*450 


257 


n^ 


18 


3174 


158 


iSS 


10 


0*363 


208 


204 


14 


1*186 


258 


153 


18 


2*010 


159 


156 


9 


3*099 


209 


*05 


13 


3*913 


259 


154 


18 


0*746 


160 


157 


9 


1*836 


210 


206 


13 


1*659 


260 


^hS 


17 


3*483 


161 


158 


9 


0-572 


211 


207 


13 


1-396 


261 


256 


17 


2*219 


162 


159 


8 


3*309 


212 


208 


13 


0-132 


262 


157 


17 


0*956 


163 


160 


8 


2-045 


213 


209 


12 


2-869 


263 


158 


16 


3*691 


164 


161 


8 


0-782 


214 


210 


12 


1*605 


264 


159 


16 


2-429 


165 


i6z 


7 


3*518 


215 


211 


12 


0*342 


265 


260 


16 


1-165 


166 


163 


7 


a*i54 


216 


212 


11 


3*078 


266 


261 


15 


3*902 


167 


164 


7 


0*991 


217 


113 


II 


1-815 


267 


262 


15 


1-638 


168 


165 


6 


3*717 


218 


214 


11 


0*551 


268 


163 


15 


1*375 


169 


166 


6 


2-464 


219 


ai5 


10 


3-188 


269 


264 


15 


0*1 1 1 


170 


167 


6 


1*200 


220 


216 


10 


2*024 


270 


165 


H 


2-848 


171 


168 


5 


3*937 


221 


217 


10 


0-761 


280 


175 


II 


2-212 


172 


169 


5 


2-673 


222 


218 


9 


3*497 


290 


185 


8 


1*577 


173 


170 


5 


1-410 


223 


219 


9 


1*133 


800 


195 


5 


0-942 


174 


171 


5 


0-146 


224 


220 


9 


0-970 


810 


305 


2 


0-307 


175 


172 


4 


2-883 


225 


221 


8 


3*706 


320 


314 


18 


3-671 


176 


'73 


4 


1-619 


226 


222 


8 


1*443 


330 


314 


15 


3*036 


177 


'74 


4 


0*356 


227 


223 


8 


1-179 


840 


334 


12 


2*401 


178 


175 


3 


3-092 


228 


224 


7 


3*916 


850 


344 


9 


1-766 


179 


176 


3 


1*829 


229 


"5 


7 


1*652 


860 


354 


6 


1-130 


180 


177 


3 


0*565 


230 


226 


7 


1*389 


370 


364 


3 


0*495 


181 


178 


2 


3-302 


231 


227 


7 


0-125 


880 


373 


19 


3*86o 


182 


179 


2 


2*038 


282 


228 


6 


2-862 


890 


383 


16 


3*114 


183 


180 


2 


0-775 


233 


229 


6 


1*598 


400 


393 


13 


1*589 


184 


181 


I 


3'5" 


234 


230 


6 


0*335 


450 


442 


17 


3*413 


185 


182 


I 


a-i47 


235 


231 


5 


3*071 


600 


492 


2 


0-237 


186 


183 


I 


0*984 


236 


23* 


5 


1*808 


550 


541 


6 


1-060 


187 


184 





3*7io 


237 


»33 


5 


0*544 


600 


590 


10 


1-884 


188 


185 





1*457 


238 


134 


4 


3-281 


650 


639 


H 


2-708 


189 


186 





1-193 


239 


135 


4 


2*017 


700 


688 


18 


3*531 


190 


186 


19 


3*930 


240 


236 


4 


0*754 


750 


738 


3 


o*355 


191 


187 


19 


2-666 


241 


137 


3 


3*490 


800 


787 


7 


1-178 


192 


188 


19 


1*403 


242 


138 


3 


2*226 


850 


836 


II 


2-002 


193 


189 


19 


0-139 


243 


139 


3 


0-963 


900 


885 


15 


2-826 


194 


190 


18 


2876 


244 


240 


2 


3*699 


1000 


984 


4 


0*473 


195 


191 


18 


I'6l2 


245 


241 


2 


1*436 


1500 


1476 


6 


0*710 


196 


19Z 


18 


0*349 


246 


242 


2 


1*171 


2000 


1968 


8 


0946 


197 


193 


17 


3-085 


247 


143 


I 


3*909 


2500 


2460 


10 


1-183 


198 


194 


17 


1-822 


248 


244 


I 


1*645 


3000 


1951 


12 


1*419 


199 


195 


17 


0*558 


249 


245 


I 


1-381 


4000 


3936 


16 


1*893 


200 


196 


16 


3*295 


250 


246 


I 


0*118 


5000 


4921 





2-366 






















m 
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TuLB L7I. 
TBOT 0BAIN3 lo DECIGBAMMES. 

I I Ded- I I I Ded- I | I Dm- I | I D««- 
J I gramma. | ^ | gramme*. | ^ | gnmrnn. | ^ | gnmmM. 



UlABim OF VKIOBZ. 



Tabli LVII.— trot PENNTWEIfiHTS 
TO GEAMMES, asd OUNCES TO DBOAGEAMMES 



Dwb. 




Troy 
Dolt. 


QrammM. 


TroT 
Oi. 


Deca- 


Troj 
Ol. 


Deca- 
grammes 


1 


I'SSS 


61 


79-314 




3-IIO 


61 


158-618 


2 


J'UO 


GS 


80869 




6-I1I 


62 


16. -738 


8 


4«S 


63 


81414 




9-3 J 1 


63 


.64-848 


4 


6-111 


64 


83-579 




11-441 


61 


167959 


B 


7-776 


65 


85-535 




'S"55i 


66 


171069 


6 


9'33' 


66 


87-090 




l8-6fii 


66 


.74-180 


7 


io-8g6 


67 


88-645 




11-771 


67 




8 


11-441 


BS 


90-100 




14-88J 


68 




S 


13-997 


59 


9''75S 




17993 


69 


'!r5" 


10 


ts-55» 


CO 


93-3"= 


10 


3'-i03 


60 


i86-6n 


11 


17-107 


61 


94-866 


11 


34'1'4 


61 


< 89-731 


13 


i8-66i 


6S 


96-411 




37314 


62 


191-841 


13 


xo-iij 


63 


97-976 




40434 


63 


■95-951 


11 


li-77» 


64 


99'53' 




43'54S 


64 


199-061 


IG 


13-318 


66 






46'65S 


66 


ior.73 


16 




66 


iOA-641 




49-766 


66 


10J-18J 




^*-!!« 


67 






<i-856 


67 


Z08-191 



aUBtKB or WXIOHT. 

Tasli liYH.—tOHtinued. 
TROT OUNCES To DECAGEAMME3, 



ITtojp The^ I 
Oi. I gnunma. | 



Tn)7 Deea- I Troy 



luisvss or VEiost. 

Tabu LVIII. 
TBOT POUNDS to KILOGRAMMES. 



HliSnU OF VZIQHT. 



TiBlB L1X.-ATOIEDOP0I3 DEAM3 
TO GBAMKB3, iiro OTJHCES TO DECASEAMMKI. 



|oiL|»"»— loi; 



HBASURB at wtiasr; 

Tablb LX. 
ATOIEDTJPOIS POUNDS to KILOGEAMMES. 



Kib- 


iT.lbe. 


Eilo- 


Lr.lla. 


Kilo- 


iT.lba 


Kilo- 




p^mmw. 




gramiMB. 








grammes. 






61 


»J'i33 


101 


45-813 


161 


68-49» 






52 


13'S87 


103 


46166 


162 


68-946 






63 


34040 


103 


46710 


163 


69-400 






&4 


»4'494 


lot 


47-174 


164 


69-853 






5S 


14-948 


105 


47-617 


165 


70-307 






es 


15*401 


106 


48-oSi 


156 


70-760 






67 


is-sss 


107 


48-534 


157 


71-114 






68 


l<-308 


108 


48-988 


168 


71-668 






B9 


i6-j6i 


100 


49-441 


169 


71-111 






60 


17-lifi 


110 


49-895 


160 


71-575 






61 


j,r669 


111 


So-349 


161 


, 73-018 






63 


18-113 


113 


£0-8oi 


162 


73-481 






63 


18-576 


113 


si-is* 


163 


73-936 






6i 


19-030 


m 


Ji-Jio 


164 


74-389 






65 


19-483 


116 


Si-163 


166 


74-843 






m 


^9"937 


U6 


51-6  7 


166 


75-196 






67 


30'39' 


117 


. 53'O70 


167 


75-750 






63 


30-844 


118 


53'ii4 


168 


76-104 






69 


31-198 


tl9 


5J-977 


160 


76;657 






70 


317S" 


IZO 


54-431 


170 








71 


31-105 


121 


54-885 


171 


77-564 






73 


i-659 


122 


55-338 


172 


78018 






73 


J3'"» 


123 


55'79i 


173 


78-47 1 






7i 


33-566 


124 


56-145 


174 


78-915 






76 


34-0 [9 


126 


56-699 


176 


79-379 






76 


*+'4J3 


126 


57-153 


17S 


79-831 






77 


34'? i 7 


127 


57606 


177 


80186 






78 


35'38o 


128 


(8-060 


178 


80-739 






78 


15'834 


129 


58-513 


179 


81-193 






80 


36-187 


130 


58-967 


180 


81-647 






81 


36-74' 


131 


59-41' 


181 


Svioo 






82 


ir 19 f 


132 


59874 


182 


81-55+ 






83 


37-648 


133 


60-318 


183 


83007 






6i 


38-. 01 


134 


60-78. 


184 


83-46. 






S6 


38-S5S 


136 


6.-135 


185 


83-915 






86 


39-009 


136 


6.-689 


186 


84-368 






87 


39'4«3 


137 


61-14* 


187 


84-811 






88 


39-9>« 


13S 


6i-i96 


ISS 


85-175 






89 


40-370 


139 


63-049 


189 


85-719 






90 


40813 


140 


63-50J 


100 


86-183 






91 


41-177 


141 


63-957 


191 


86-636 








41-730 


142 


64-+10 


192 


87-090 








41- "84 


143 


64-864 


193 


87-543 






94 


41-638 


141 


653 '7 


194 


87-997 






95 


43-091 


14S 


65-771 


196 


88-451 






96 


43-545 


146 


66 «4 


196 


88-904 






97 


43-998 


147 


66-67S 


197 


89-358 






98 


44-451 


I4S 


67-131 


193 


89-8.1 






00 


44-906 


149 


67-585 


199 


90165 






100 


45-359 


150 


68-039 


200 


90-Jtft 





106 



ItSASUKB OV WEIOBT. 



Tabu "LK.— continued. 
AVOIEDFPOIS POUNDS to KILOQEAMMES. 



Ar.lba. 


SjIo- 


Ay. lbs. 


Kilo- 


At. lbs. 


Kilo- 


At.Uw. 


Kilo- 












grammes. 






201 


91172 


251 


113*85* 


301 


»36-53» 


851 


159-211 


202 


91*626 


252 


XH*305 


802 


136-985 


852 


159-665 


203 


92-079 


253 


"4*75»9 


803 


137*439 


353 


160-118 


204 


9»*533 


254 


115*212 


804 


137*892 


854 


160-572 


205 


92*986 


255 


115*666 


805 


138346 


355 


161-025 


206 


93*440 


256 


116*120 


306 


138-799 


856 


161*479 


207 


93-894 


257 


"6*573 


807 


139253 


857 


161-933 


208 


94'347 


258 


117*027 


808 


139*706 


858 


162*386 


209 


94-801 


259 


1 1 7*480 


809 


140*160 


359 


162*840 


210 


95'*54 


260 


"7*934 


810 


140-614 


860 


163-293 


211 


95*708 


261 


118*388 


311 


141*067 


361 


163*747 


212 


96*162 


262 


118*841 


812 


141*521 


862 


164*200 


213 


96*615 


263 


119*295 


313 


141*974 


863 


164-654 


214 


97*069 


264 


119*748 


814 


142*428 


364 


165*108 


215 


97*5** 


265 


120*202 


315 


142*882 


865 


165-561 


216 


97*976 


266 


120-656 


316 


143*335 


866 


166-015 


217 


98*430 


267 


121*109 


817 


143*789 


367 


166-468 


218 


98*883 


268 


121*563 


818 


144*242 


868 


166922 


219 


99*337 . 


269 


122*016 


319 


144*696 


369 


167*376 


220 


99*790 


270 


122*470 


320 


145*150 


370 


167*829 


221 


100*244 


271 


122*924 


821 


145*603 


371 


168*283 


222 


100-698 


272 


"3*377 


322 


146*057 


872 


168*736 


223 


101*151 


273 


123*831 


823 


146*510 


373 


169*190 


224 


101*605 


274 


124*284 


824 


146*964 


374 


169*644 


225 


102*058 


275 


"4*738 


825 


147*418 


875 


170097 


226 


102*512 


276 


"5*"9* 


326 


147871 


876 


170-551 


227 


102*965 


277 


» 25*645 


327 


148*325 


877 


171*004 


228 


103-419 


278 


126*099 


328 


148*778 


878 


171*458 


229 


103-873 


279 


126-552 


329 


149*232 


879 


171*912 


230 


104*326 


280 


127-006 


830 


149*686 


380 


172-365 


231 


104*780 


281 


"7-459 


831 


150*139 


881 


172-819 


232 


105*133 


282 


127*913 


332 


150-593 


382 


173-272 


233 


105-687 


283 


128367 


333 


151-046 


383 


173*726 


234 


106-141 


284 


128-820 


334 


151*500 


884 


174*186 


235 


106-594 


285 


129*274 


335 


151*953 


385 


174*633 


236 


107-048 


286 


129*727 


836 


151*407 


386 


175*087 


237 


107*501 


287 


130*181 


837 


152-861 


387 


175*540 


238 


107*955 


288 


J30-635 


838 


153*314 


388 


175*994 


239 


108-409 


289 


131*088 


339 


153*768 


389 


1 76-447 


240 


108-862 


200 


131*542 


340 


154*221 


390 


176-9C1 


241 


109*316 


291 


I3i*995 


841 


154*675 


391 


177-355 


242 


109*769 


292 


132*449 


842 


155*129 


392 


177-808 


243 


110-223 


293 


132*903 


343 


155*582 


393 


178-262 


244 


110*677 


294 


133*356 


844 


156-036 


394 


^78-715 


245 


111-130 


295 


133*810 


345 


156-489 


395 


179-169 


246 


1 1 1-584 


296 


134*263 


346 


156943 


396 


179*623 


247 


112-037 


297 


134*717 


847 


157*397 


397 


180*076 


248 


112*491 


298 


135*171 


848 


157-850 


898 


180*530 


249 


112-945 


299 


135*624 


349 


158*304 


399 


180-983 


^ 250 


"3*398 


800 


136*078 


350 


^58*757 


400 


181-437 



•s 



UEAaCBX OP irxiQHT. 

Tasle LX. — continues. 
AVOIEDUPOIS POUNDS to KILOGBAMMES. 



iT.lbs. 


Elo- 


iT.lba 


Kilo. 


A.T.lbt 


Kilo. 


A.T.lba 


KQo- 




gnmmes. 




gnmmM. 




grmmiDes. 




gminmes. 


401 


iSl-Sgl 


451 


104-570 


601 


117-150 


561 


149-930 


4oa 


181-344 


463 


105-114 


602 


117-703 


652 


150-383 


403 


i8i-71lB 


463 


105-477 


603 


"8-157 


663 


250-837 


404 


.83-=S. 


454 


105-931 


504 


118-611 


564 


15 '-190 


405 


>8j'7a5 


466 


106-385 


606 


119-064 


566 


151-74+ 


406 


1 84- 1 59 


456 


106-838 


606 


119-5'8 


556 


252-197 


vn 


.84'6.> 


457 


107-191 


607 


119-971 


667 


151-851 


408 


185-066 


468 


"7-745 


608 


130-415 


668 


153-105 


409 


'8S519 


469 


ioS'i99 


509 


130-879 


659 


153-558 


410 


l85'97J 


460 


108-653 


610 


131-331 


560 


154-01* 


411 


. 86-417 


461 


109*106 


6H 


l3>-786 


661 


154*465 


418 


IS6-S80 


462 


109-560 


612 


131-139 


562 


254-919 


413 


l87'334 


463 


110-013 


613 


131-693 


663 


155-373 


414 


187-787 


464 


1IO-+67 


614 


133-147 


664 


155-816 


416 


188-141 


466 


110-931 


515 


133-600 


666 


156-180 


416 


188-694 


466 


111-37+ 


616 


134-05+ 


666 


156-733 


417 


189-. 48 


467 


iir8i8 


617 


13+' 50 7 


567 


157-187 


418 


189-601 


468 


lil'i8i 


618 


134-961 


668 


157-84' 


419 


190-055 


469 


1IV73S 


619 


iJ5'4'5 


669 


158-094 


420 


190-509 


470 


113-.88 


620 


»J5-86e 


670 


158-548 


421 


l90-9fii 


471 


ii3-«4* 


621 


1S«'J11 


671 


159-001 


423 


I9r4i6 


478 


114-095 


622 


a36-77S 


672 


159-455 


423 


191-870 


473 


> '4-549 


623 


137-119 


673 


159-909 


4S4 


191-313 


474 




624 


137-6S1 


674 


160-361 


425 


191-777 


476 


"5-45S 


E26 


138-.3S 


676 


160-816 


426 


193-130 


476 


115-910 


536 


138-590 


676 


161169 


427 


193-684 


477 


116-364 


527 


139-043 


677 


»6i-723 


428 


194138 


478 


116-817 


GZ8 


139"49? 


67S 


26ri76 


429 


19459' 


47S 


117-171 


529 


139-950 


679 


261-629 


480 


195-045 


480 


117-714 


530 


140-404 


680 


263-084 


431 


'9S-498 


481 


118-178 


631 


140-858 


681 


163-537 


482 


>9S'9Ji 


482 


1.8-6J, 


532 


1+1-311 


582 


263-991 


433 


196-406 


483 


119-085 


533 


1+1-765 


683 


264-444 


434 


iil6-as9 


484 


119-539 


634 


141-118 


GS4 


264-898 


436 


I97'3i3 


465 


119-991 


536 


141-671 


586 


265-351 


436 


197-766 


486 


lio'446 


636 


143-116 


686 


165805 


437 


I98-HO 


467 




637 


143-579 


687 


266-159 


438 


198-674 


488 


11I-353 


638 


144-033 


688 


166711 


439 


199-U7 


489 


iir8o7 


539 


im86 


689 


i67-i66 


410 


'99581 


490 


111-160 


640 


144-940 


690 


167-610 


441 


iCKyoj4 


491 


111-7(4 


G41 


145'394 


691 


168-073 


44S 


100-488 


493 


»j-.68 


543 


145-847 


592 


168-517 


443 


ioo'94i 


498 


113-611 


648 


146-30I 


693 


268-980 


444 


101-395 


494 


"4'07S 


644 


1+6-754 


6M 


169-434 


446 


101-849 


495 


114-518 


646 


1+7-108 


596 


169-888 


446 


101-301 


496 


114-981 


546 


2+7-661 


696 


170-34' 


447 


201-756 


497 


115435 


547 


148-115 


697 


170-795 


448 


1O3-109 


49a 


115-889 


648 


^48-569 


698 


271-2+8 


449 




499 


116-343 


64S 


»49'022 


699 


271-701 


460 


104-117 


600 


116-796 


660 


149-476 


600 


172-156 



XUalTU OP WZIOHT. 

T&BLB LX. — intittinuei, 
AV0IEDUP0I8 POUNDS to KILOGBAMMES. 



i.T.lIn 


EUo- 


iT.lbl 


Elo. 

gnmmM. 


iv.Ib*. 


Kilo. 


kr.lU 


Eilo. 
gwnunes. 



















NIABCU or WCIOHt. 

Tablx IX. — eoniinmd. 
AVOIBDTJPOIS POUNDS to ZILOGEAMMBS. 



A.T.lba 


Kilo- 


A.T.lbs 


lito- 


iT.lbg 


Eilo- 


iT.lb* 


Kilo- 




grammM. 




gnmmM. 










801 


ifiVJiS 


851 


386-007 


901 


408687 


951 


43 '-367 


8pa 


3*3"78i 


632 


j86'46i 


902 


409-141 


952 


43I-810 


603 


364'iJS 


B53 


3B6'914 


903 


409'J94 


953 


43»-i74 


804 


364'688 


854 


j87'368 


904 


410-048 


S54 


43»-7»7 


805 


3*5H» 


85B 


3B?-8jz 


905 


410-501 


965 


4331B1 


806 




856 


388-175 


906 


410 955 


956 


433-S35 


807 


366*049 


857 


388-719 


907 


41 1-408 


B57 


434-088 


808 


366-503 


858 


389-.S1 


908 


411-861 


9G8 


434-54: 


809 


366956 


859 


389-636 


909 


411-316 


969 


434995 


810 


3*7-4'o 


860 


390-090 


910 


4i»-7fi9 


960 


435-44* 


811 


i6rM4 


861 


390-543 


Oil 


4i3'ii3 


961 


43S'90i 


812 


368-317 


862 


390'99J 


912 


4.3-676 


963 


436-356 


813 


J687?i 


863 


39 'HS" 


913 




963 


4368.0 


814 


369-114 


864 


391-904 


914 


414-584 


964 


4J7--'63 


81G 


j«9-678 


865 


39i'358 


915 


415-037 


965 


437-717 


816 


J70'IJ» 


866 


39V811 


916 


415-481 


966 


4j8-'7o 


817 


J7°'58S 


867 


393-i«S 


917 


415-94+ 


967 


438-614 


818 


J7I"039 


868 


393718 


918 


4i<'398 


968 


439-078 


819 


3Jl'«» 


869 


394'"7» 


919 


416851 


969 


43953' 


820 


371-946 


870 


394-6x6 


930 


417-305 


970 


439-985 


831 


37l*400 


871 


395'o79 


921 


417-759 


971 


440-438 


822 


37»'8S3 


872 


395'S33 


922 


418-111 


972 


440-891 


823 


3 73" JO? 


873 


395-986 


92S 


418-666 


973 


44>-34* 


824> 


373'7So 


874 


396-440 


924 


4.9-110 


974 


441-799 



10 xuucBB or wiiauiL 

TuLi LXL 
STON£S (ov 11 At. Fomtsa) lo MTBLLGfiAMKES. 



XEAiDU or WBtaHt. J.] 

Tabls LXIL 
AV0IEDUP0I3 QTJAETERS to MTEIAGSAMMES. 



At. 
Qr.. 


Mjri.. 


At. 
Qr.. 


Mym. 
gnmniM. 


At. 


gMmmM. 


At. 


Mjria. 



.HUimU or WBIQHT. 



TuiM LXm— ATOIEDTJPOIS 
HUIfDEEDWEIGHTS to MBTBIO (JDINTALS. 



I *^|Q™U»|^| Q^ld.. 1^.1 QdnUJ. |oi,'i.| <!.inld.. | 



MEASUBB OF WEIGHT. 



Table LXIV.— AVOIEDUPOIS 
TONS TO MILLIEE3, Oft METEIC TONNES. 



uusCBX OF wBionr. 



Tabu LXlV.—coitHMutd.—AYOna>V?Ol3 
TONS TO IHLLIEBS, ob METBIO TONNES. 



At. 
Tom. 


Hillim. 


At. 
Tom. 


Hillien. 


At. 

TODJ. 


HOlIm. 


At. 
Toi». 


MiDiot. 


aoi 


104-116 


261 


1S5-018 


SOI 


30S'83'> 


SSI 


356-633 


803 


105-141 


262 


156044 


302 


3o6-84< 


S62 


357-649 


S03 


106-158 


269 


157060 


803 




358 


358-665 


Wt 


»07-i?4 


264 


i58-°76 


804 


308-878 


854 


359-68? 


209 


108-150 


25S 


159-091 


306 


309-894 


866 


360-697 


206 


109-J06 


256 


160-108 


306 


3.0-9.0 


356 


361-713 


S07 




267 


161-114 


807 


3" -917 


867 


361-719 


SOS 


ili-ils 


258 


161-140 


308 


311-943 


368 


363-745 


209 


» 11-354 


259 


163.56 


309 


J' 3*959 


SS» 


J64-76. 


210 


1IJJ70 


260 


16417* 


810 


3>4-97S 


860 


365-7:7 


211 


114-186 


261 


165-1 88 


311 


3.5-991 


861 


366-793 


21S 


11 5-4°* 


2es 


166-104 


312 


3.7-007 


S62 


367-809 


213 


»i«-4.8 


268 


167-110 


813 


3.801J 


863 


368815 


S14 


»"7'434 


264 


»68-ij6 


814 


319-039 


S64 


369841 


216 


i.8'45o 


2SS 


169-153 


316 


310-055 


866 


370-857 


216 


i.9-i66 


266 


170-169 


31s 




366 


371-873 


217 


ii'-^l 


267 


17 .-185 


317 


311-087 


S67 


371889 


2ia 


11I-4S8 


268 


171'joi 


318 


313-103 


868 


373-905 


210 


111-514 


269 


173-317 


819 


314-119 


869 


374-9»' 


2S0 


>»353o 


270 


174-333 


820 


3»S-'3S 


870 


375-938 


221 


*»4'S4* 


271 


^7S-3*9 


321 


ji6-»5i 


8S0 


386-098 


222 


115-561 


272 


17*-36S 


323 


317-167 


S90 


396-158 


B28 


tl6-S?9 


273 


177-381 


323 


318-183 


400 


406-419 


224 


»i7'£9S 


27* 


178-397 


324 


319-199 


410 


416-579 


226 


«8-|Sii 


276 


i79-4'3 


S2S 


330-115 


420 


416-74C 


22S 


119-61; 


276 


180-419 


826 


33'-i3" 


430 


436-900 


227 


130"643 


277 


181-445 


827 


33»-i47 


410 


447-061 


S2S 


Xil-6S9 


278 


181-461 


828 


333164 


460 


457-111 


S29 


131-675 


279 


l8j'4;7 


829 


334-180 


460 


467-381 


230 


133-691 


280 


184-493 


330 


335-»9« 


470 


477-541 


231 


i3+-7e7 


281 


185-509 


831 


336-311 


480 


487-701 


232 


^J.^'J^S 


282 


186-515 


332 


337-318 


490 


497-863 


233 


136-139 


283 


187-54' 


333 


338-344 


COO 


508-014 


234 


»37-7S5 


284 


188-557 


334 


339-360 


660 


558-816 


236 


i38-7;i 


286 


189-573 


336 


340-376 


600 


609-618 


236 


139-787 


286 


190-590 


336 


341-391 


650 


660-431 


237 


l4O'803 


287 


191-606 


337 


341-408 


700 




238 


141-819 


288 




838 


343-4^4 


750 


?6i-oi6 


239 


1+1-835 


289 


193-638 


339 


344-440 


8O0 


8.1838 


240 


i4J-8£i 


290 


194-654 


340 


345-456 


850 


863-640 


211 


J44-867 


291 


195-670 


341 


346-471 


900 


9 '4443 


242 


145-883 


292 


196-686 


342 


347-488 


960 


965-145 


S43 


i44-8?9 


293 


197-701 


343 


348-504 


1000 


.0.6-047 


244 


147-916 


294 


198-7.8 


344 


349-510 


1600 


1514-071 


246 


148-931 


295 


199-734 


845 


350-536 


2000 


1031-095 


216 


149-948 


296 


300-750 


846 


351-551 


2500 


15401 19 


217 


150-964 


297 


30.-766 


347 


351-568 


3000 


3048-143 


218 


151-980 


298 


Joi-jSi 


318 


353-584 


3600 


3556-166 


219 


151-996 


299 


303798 


849 


35460. 


4000 


4064-190 


260 


154-011 


800 


304814 


350 


35S-6I7 


6000 


50801J8 



HISCELLAKEOCB TABLES. 



TiMi LXT.— HECTOaKAMMES PEE SQtTABE CEJJTI- 
M£TBE TO POUNDS PEE BQDASE IXCH. 



M H III M ad 1^1 d i^i 



MISCKLLiNEOUl TASLE9. 



TULI LXn.— EIL0GS1MME3 FEB SQUABB MtlTBE 
TO POUNDS PEE SQTJAEE FOOT. 



la n 


B 


H 


m 


H 


1 


H 



UISCBLLAKZO0S TABLES. 



Tabu LXTII.— METBIC QUINTALS PEB SQUABE 
CENTIMETRE to TONS PEE SQUASE INCH. 



la 


i4i 


n 


J^ll 


in 


i4i 


III 


Hi 




0-6)5 


61 


3»-38* 


101 


«4-i30 


151 


95-877 




V170 


62 


3)'0"7 


102 


64-765 


153 


96-5.1 




1-5105 


53 


33«5» 


103 


6S-400 


163 


97-147 




2-540 


M 


j4-'8; 


101 


66-034 


154 


97-781 




3-I75 


65 


34"9i» 


IDS 


66-669 


166 


98-417 




yiio 


66 


3S'S57 


loe 


67-304 


166 


99-051 




4445 


67 


36-191 


107 


67-939 


157 


99-687 




5-080 


58 


36-817 


lOS 


68-574 


168 


100-311 




5'7i4 


69 


3?'46i 


109 


69-I09 


169 


100957 


10 


6H9 


60 


38-097 


110 


69844 


160 


101-591 


11 


S-58+ 


61 


38-732 


111 


70-479 


161 


101-116 


12 


7-613 


62 


39"3*7 


11a 


71-114 


162 


10V861 


13 


8-^54 


63 


40001 


113 


71-749 


163 


103-496 


14 


8-889 


64 


40-637 


114 


7V3S4 


164 


10413 1 


15 


9-5»4 


66 


41 ■17* 


lis 


73-0'9 


165 


104-766 


16 


I0-IS9 


66 


41-9015 


116 


73654 


166 


105-401 


17 


10-794 


67 


41-54' 


117 


74-189 


167 


106036 


IB 


1 1-419 


55 


4i-i76 


lis 


74-9'4 


168 


io6-6;i 



TiBLS LXTm.— POTTNDS (Ay.) FEB SQTJAEH INCH i 
KIL0GEAMME3 FEB SQUAEE CENTIMfiTBE. 



Il!j| iai | lq | l!il | l^ |l1ll||q|iai 



TiBLI LUX.— POUNDS (At.) PES SQUiEE POOT 10 
KILOSEAMMES PEE SQITABE METEB. 



H \ M \n \ la IHI la M\ B 



1CI9CELLANEOU9 TABLES. 



T»lll IXX.— TONS PEE 6QCAEE INCH to MEIEIO 
QUINTALS PER SQUASE CENTIMETRE. 






Ifi 



IIM |«y| IS.M |-i.= | JMi 
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Table LXXI. — Compabison of the Scales of Fahbenheit's, 

TUB CeNTIGBADE, AND BeaUMUB's ThEBMOMETEBS. 



Ffthr. 


Gentigr. 


Eeaum. 


Fahr. 


Centigr. 


Beaum. 


Fahr. 


Centigr. 


Reaam. 


212** 


100* 


80* 


185* 


85* 


68* 


158* 


70^ 


56° 


211 


99-4 


79-5 


184 


84-4 


67-5 


157 


69*4 


55-5 


210-2 


99 


79-2 


183-2 


84 


67-2 


156-2 


69 


65-2 


210 


98*8 


79-i 


183 


83-8 


67-i 


156 


68-8 


55*1 


209-7C 


98-76 


79 


182-75 


83-76 


67 


155-76 


68-75 


56 


209 


98-8 


78-6 


182 


83-3 


666 


165 


683 


54-6 


208-4i 


98 


78-4 


181-4 


83 


66-4 


154-4 


68 


64-4 


208 


97-7 


78-2 


181 


82-7 


66-2 


154 


67-7 


64-2 


207-6 


97-5 


78 


180-6 


82-5 


66 


153-5 


67-5 


54 


207 


97-2 


77-7 


180 


82-2 


65-7 


153 


67*2 


637 


206-6 


97 . 


77-6 


179-6 


82 


65-6 


152-6 


67 


63-6 


206 


96-6 


773 


179 


81-6 


65-3 


162 


66-6 


533 


205-25 


96-25 


77 


178-25 


81-25 


65 


151-25 


66-25 


53 


205 


96-i 


76-8 


178 


81-i 


64*8 


151 


66-i 


62-8 


204-8 


96 


76-8 


177-8 


81 


64-8 


1508 


66 


528 


204 


95-6 


76-4 


177 


80-6 


64-4 


150 


656 


52-4 


203 


96 


76 


176 


80 


64 


149 


66 


52 


202 


94-4 


75-5 


175 


79-4 


63-5 


148 


61-4 


51^ 


201-2 


94 


75-2 


174-2 


79 


63-2 


147*2 


64 


61-2 


201 


93-8 


75-i 


174 


78-8 


63-i 


147 


638 


51-i 


200-76 


93-75 


75 


173-75 


78-75 


63 


14676 


63-75 


52 


200 


93-8 


74-6 


173 


78-3 


62-6 


146 


63-3 


606 


199-41 


93 


74-4 


172-4 


78 


62*4 


146-4 


63 


60-4 


199 


92-7 


74-2 


172 


77-7 


62-2 


146 


62-7 


60-2 


198-5 


92-5 


74 


171-5 


77-5 


62 


144*6 


62-6 


60 


198 


92-2 


73-7 


171 


77-2 


61-7 


144 


62*2 


49*7 


197-6 


92 


73-6 


170-6 


77 


61-6 


i48-6 


62 


49-6 


197 


91-6 


73-3 


170 


76-6 


61-3 


143 


61-6 


- 49-3 


196*26 


91-25 


73 


169-25 


76-25 


61 


142-26 


61*26 


; 49 


196 


91-i 


72-8 


169 


76-i 


60-8 


142 


61*i 


48-8 


195-8 


91 


72-8 


168-8 


76 


60-8 


141-8 


61 


48-8 


195 


90-6 


72-4 


168 


75-5 


60-4 


141 


60*6 


48-4 


194 


90 


72 


167 


76 


60 


140 


60 


48 


193 


89*4 


^1-5 


166 


74-4 


69-6 


139 


69-4 


47-5 


192-2 


89 


71-2 


165-2 


74 


69-2 


138-2 


69 


47*2 


192 


88-8 


711 


165 


73-8 


69-i 


138 


68-8 


47*1 


191-75 


88-75 


71 ' 


164-75 


7375 


69 


137-76 


68-76 


47 


191 


88-3 


70-6 


164 


733 


58-6 


137 


68-3 


46-6 


190-4 


88 


70-4 


163-4 


73 


68*4 


1364 


68 


46-4 


190 


87-7 


70-2 


163 


72-7 


68-2 


136 


67*7 


46-2 


189-6 


87-5 


70 


162-6 


72-5 


68 


135-5 


67-5 


46 


189 


87-2 


69-7 


162 


72-2 


57-7 


135 


67-2 


45-7 


1886 


87 


69-6 


161-6 


72 


57-6 


134-6 


67 


456 


188 


86-6 


69-3 


161 


71-6 


57-3 


134 


66-6 


45*3 


187-25 


86-25 


69 


16025 


71-25 


57 


133-25 


66-25 


46 


187 


86-1 


68-8 


160 


71-i 


56-8 


133 


66-1 


44-8 


186-8 


86 


68-8 


159-8 


71 


66-8 


132-8 


66 


44-8 

9 


186 


86-6 


68-4 


169 _ 


70-5 


56-4 


132 


66*5 


44-4 
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Tablb LXXI. — eouimued. — Coxpabison op the Scales op 
Fahbenheit's, the Centiobabe, and EiAUxuB's Thebhometers. 



Falir. 


Gentigr. 


B^um. 


Fahr. 


Gentigr. 


B^um. 


Fahr. 


Ceiitigr. 


B&ium. 


131' 


55* 


4i» 


104* 


4Xf 


82» 


77- 


25** 


20* 


180 


54*4 


43*5 


103 


89*4 


81*5 


76 


24*4 


19*5 


129-2 


54 


43*2 


102*2 


89 


31*2 


75*2 


24 


19*2 


129 


538 


43*1 


102 


88*8 


31*1 


75 


23*8 


19*1 


128*75 


53*75 


43 


101-75 


88-75 


81 


7475 


23*75 


19 


128 


53*3 


42*6 


101 


38*3 


80-6 


74 


23*3 


18*6 


127*4 


53 


42*4 


100-4 


38 


80*4 


734 


23 


18*4 


127 


62*7 


42-2 


100 


87-f 


80-2 


73 


22-7 


182 


126*5 


525 


42 


99-5 


87-5 


80 


72*6 


22*5 


13 


126 


52*2 


41*7 


99 


87*2 


297 


72 


22*2 


17*7 


125*6 


52 


41*6 


98-6 


37 


29-6 


71-6 


22 


17*6 


125 


51*6 


41*3 


98 


86*6 


29-3 


71 


216 


173 


124*25 


51*25 


41 


97-25 


3625 


29 


70-25 


21*25 


17 


124 


51*1 


40*8 


97 


86*i 


28*8 


70 


211 


16*8 


123*8 


51 


40-8 


96*8 


86 


28-8 


69*8 


21 


16*8 


123 


50*5 


40*4 


96 


85*5 


28*4 


69 


20*5 


16*4 


122 


50 


40 


95 


85 


28 


68 


20 


16 


121 


49-4 


89*d 


94 


34*4 


27*6 


67 


19*4 


15-5 


120*2 


49 


89*2 


93-2 


84 


27*2 


66*2 


19 


16*2 


120 


48*8 


89*1 


93 


33*8 


271 


66 


18*8 


15*1 


119*75 


48*75 


39 


92*75 


83*75 


27 


6575 


1875 


15 


119 


48*3 


88*6 


92 


83-3 


26*6 


65 


18*3 


14*6 


118*4 


48 


38*4 


91*4 


33 


26*4 


64*4 


18 


14*4 


118 


47-f 


38*2 


91 


82-7 


26*2 


64 


177 


14*2 


117*5 


47*5 


38 


90*5 


82*5 


26 


63*5 


17*5 


14 


117 


47*2 


37-7 


90 


82*2 


257 


63 


17*2 


13*7 


116*6 


47 


87-6 


89*6 


82 


256 


62*6 


17 


13*6 


116 


46-6 


37*3 


89 


81*6 


25*3 


62 


16-6 


13*3 


115*25 


46*25 


37 


88*25 


81*25 


25 


61*25 


1625 


13 


115 


46*1 


86*8 


88 


31*i 


248 


61 


16*1 


12*8 


114*8 


46 


86*8 


87*8 


31 


24*8 


60*8 


16 


12-8 


114 


45*5 


86*4 


87 


80*5 


24*4 


60 


15*5 


12*4 


113 


45 


86 


86 


80 


24 


69 


15 


12 


112 


44-4 


85*5 


85 


29-4 


23*5 


68 


14*4 


11-5 


111*2 


44 


85*2 


84*2 


29 


23*2 


67*2 


14 


11-2 


111 


43*8 


85*i 


84 


28-8 


23-1 


67 


13-8 


11*1 


110-75 


43*75 


85 


83*75 


28*75 


23 


6675 


1376 


11 


110 


43*3 


84*6 


83 


28-3 


22*6 


66 


13*3 


10*6 


109*4 


43 


84*4 


82*4 


28 


22*4 


65*4 


13 


10-4 


109 


42-7 


34*2 


82 


27*7 


22*2 


65 


12-7 


10-2 


108*5 


42*5 


81 


81*5 


27*5 


22 


54*5 


12*5 


10 


108 


42*2 


837 


81 


27 2 


21*7 


64 


12*2 


9*f 


107*6 


42 


33*6 


80*6 


27 


21*6 


63*6 


12 


9*6 


107 


41*6 


33*3 


80 


26*6 


21*3 


63 


11*6 


9-3 


106*25 


41*25 


83 


79*25 


26*25 


21 


52-25 


11*25 


9 


106 


4l*i 


82*8 


79 


26*1 


20*8 


52 


11*1 


8*8 


105*8 


41 


82-8 


78*8 


26 


20*8 


51*8 


11 


8*8 


105 


40*5 


32-4 


78 


25*5 


20*4 


51 


10-5 


8-4 
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Table LXXI. — continued. — Compab^son of the Scales of 
Fahkekheit's, the Cemtigeade, and Beaumub's Thebmometebs. 



Fafar. 


Ceutigr. 


Beaum. 


Fahr. 


Gentigr. 


Beaum. 


Fahr. 


Centigr. 


Beaum. 


6<f 


10* 


8° 


23* 


- 6» 


- 4** 


- 4* 


-20" 


-16» 


49 


9-4 


75 


22 


- 6-5 


- 4-4 


- 6 


-205 


-16*4 


48-2 


9 


7-2 


21-2 


- 6 


- 4-8 


- 6-8 


-21 


-16-8 


48 


8-8 


7-i 


21 


- 6 i 


- 4-8 


- 6 


-21-i 


-16-8 


47-76 


8-75 


7 


20-75 


- 6 


- 5 


- 6-25 


-21*25 


-17 


47 


8-3 


6-6 


20 


- 6-6 


- 6-3 


- 7 


-21-6 


-17-3 


46-4 


8 


6*4 


19-4 


- 7*4 


- 6-6 


- 7-6 


-22 


-176 


46 


7-7 


6-2 


19 


- 7-2 


- 5-7 


- 8 


-22-2 


-17-7 


45-5 


7-5 


6 


18-5 


- 7-5 


- 6 


- 8-6 


-22-5 


-18 


45 


7-2 


67 


18 


- 7-7 


- 6-2 


- 9 


-22-7 


-18-2 


44-6 


7 


5-6 


17*6 


- 8 


- 6-4 


- 9-4 


-23 
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MECHANICAL ENGINEERING, ETC. 



THE MECHANICAL ENGINEER'S POCKET<BOOK. 

Comprising Tables, Formulae, Rules, and Data : A Handy Book of Reference for 
Daily Use in Engineering Practice. By D. Kinnear Clark, M. Inst. C.E. 
Fifth Edition, thoroughly Revised and Enlarged. By H. H. P. Powles, 
A.M.I. C.E. , M.I.M.E. Small 8vo, 700 pages, bound in flexible leather cover, 
rounded corners [7*"^ Published. Net Bl» 

Summary of Contents. 

Mathematical Tables. — Measurement of Surfaces and Solids. — English Weights and 
Measures.— French Metric Weights and Measures.— Foreign Weights and Measures.— 
Moneys. — Specific Gravity, Weight and Volume. — Manufactured Metals. — Steel Pipes. — 
Bolts and Nuts. — Sundry Articles in Wrought and Cast Iron, Copper, Brass, Lead, Tin, 
Zinc. — Strength of Materials. — Strength of Timber. — Strength of Cast Iron. — Strength 
of Wrought Iron. — Strength of Steel. — Tensile Strength of Copper, Lead, etc. — Resistance 
OF Stones and other Building Materials. — Riveted Joints in Boiler Plates. — Boiler Shells. 
—Wire Ropes and Hemp Ropes. — Chains and Chain Cables.— Framing.— Hardness of Metals, 
Alloys and Stones. — Labour of Animals. — Mechanical Principles. — Gravity and Fall of 
Bodies. — Accelerating and Retarding Forces. — Mill Gearing, Shafting, &c. — ^Transmission 
of Motive Power.— Heat. — Combustion: Fuels.— Warming, Ventilation, Cooking Stoves.— 
Steam. — Steam Engines and Boilers. — Railways. — Tramways. — Steam Ships. — Pumping Steam 
Engines and Pumps. — Coal Gas, Gas Engines, &c. — Air in Motion. — Compressed Air. — Hot Air 
Engines.— Water Power.— Speed of Cutting Tools.— Colours.— Electrical Engineering. 

" Mr. Clark manifests what is an innate perception of what is iikelv to be useful in a pocket-book, 
and he is really unrivalled in the art of condensation. It is very difficult to hit upon any mechanical 
engineering subject concerning which this work supplies no information, and the excellent index at the 
end adds to its utility. In one word, it is an exceedingly handy and efficient tool, possessed of which 
the engineer will be saved many a wearisome calculation, or yet more wearisome hunt through various 
text-books and treatises, and, as such, we can heartily recommend it to our readers." — The Engineer, 

" It would be found difficult to compress more matter within a similar compass or produce a book 
of 700 pages which should be more compact or convenient for pocket reference. . . . Will be 
appreciated by mechanical engineers of all classes." — Practical Engineer. 
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MR. HUTTON»S PRACTICAL HANDBOOKS. 



THE WORKS' MANAGER'S HANDBOOK. 

Comprising Modem Rales, Tables, and Data. For Engineers, Millwrights, and 
Boiler Makers ; Tool Makers. Machinists, and Metal Workers ; Iron and Brass 
Founders, &c. By W. S. Hutton, Civil and Mechanical Engineer. Author of 
"The Practical Engineer's Handbook." Sixth Edition, carefully Revised and 
Enlarged. In One handsome Volume, medium 8vo, strongly bound 16/- 

fjg" The Author having compiled Rules and Data for his own use in a great variety 
of modem engineering work, and having found his notes extremely useful, decided to publish 
Aem — revised to date— believing that a practical work, suited to the daily requirements of 
MODERN ENGINEERS, would be favourabty received. 

** The author treats every subject from the point of view of one who has collected workshop notes 
for application in workshop practice, rather than from the theoretical or literary aspect. The volume 
contains a great deal of that kind of information which Is gained only by practical experience, and is 
seldom written in books." — Tfu Engineer. 

** Of this edition we may repeat the appreciative remarks we made upon the first and third. Since 
the appearance of the latter very considerable modifications have been made, although the total number 
of pages remains almost the same. It is a very useful collection of rules, tables, and workshop and 
drawing office data." — Th9 Engineer. (Second Notice.) 

" The volume is an exceedingly useful one, brimful with engineer's notes, memoranda, and rules, 
and well worthy of being on every mechanical engineer's bookshelf." — Mechanical World. 

"The information is precisely that likely to oe required in practice. . . . The work forms a 
desirable addition to the Horary not only of the works manager, but of any one connected with general 
engineering." — Mining Journal. 

" Brimful of usefiu information, stated in a concise form, Mr. Hutton's books have met a pressing 
want among engineers. The book must prove extremely useful to every practical man possessing a 
copy." — Practical Engineer. 

THE PRACTICAL ENGINEER'S HANDBOOK. 

Comprising a Treatise on Modem Engines and Boilers. Marine, Locomotive, and 
Stationary. And containing a large collection of Rules and Practical Data 
relating to recent Practice in Designing and Constructing all kinds of Engines, 
Boilers, and other Engineering work. The whole constituting a comprehensive 
Key to the Board of Trade and other Examinations for Certificates of Competency 
in Modern Mechanical Engineering. By Walter S. Hutton, Civil and 
Mechanical Engineer, Author of '*The Works' Manager's Handbook for 
Engineers," &c. With upwards of 420 Illustrations. Sixth Edition, Revised 
and Enlarged. Medium 8vo, nearly 560 pp., strongly bound . 18/<* 

i^ This work is designed as a companion to the Author's "Works' Manager's 
Handbook." // possesses many new and original features, and contains, like its predecessor, 
a quantity of matter not originally intended for publication, but collected by the Author for his 
own use in the construction of a great variety of Modern Engineering Work. 

The information is given in a condensed and concise form, and is illustrated by upwards of 
420 Engravings ; and comprises a quantity of tabulated matter of great value to all engaged in 
designing, constructing, or estimating for Engines, Boilers, and other Engineering 
Work. 

" We have kept it at hand for several weeks, referring to it as occasion arose, and we have not on 
a single occasion consulted its pages without finding the information of which we were in quest." — 
A thenaum. 

" A thoroughly good practical handbook, which no engineer can go through without learning some- 
thing that will be otservice to him."— Marin* Engineer. 

" An excellent book of reference for engineers, and a valuable text-book for students of engineering." 
— Scotsman. 

" This valuable manual embodies the results and experience of the leading authorities on mechanical 
engineering." — Building News. 

" The author has collected together a surprising quantity of rules and practical data, and has shown 
much judgment in the selections he has made. . . . There is no doubt that this book is one of the 
most useful of its kind published, and will be a very popular compendium." — Engineer. 

" A mass of information, set down in simple language, and in such a form that it can be easily 
referred to at any time. The matter is uniformly good and well chosen, and is greatly elucidated by 
the illustrations. The book will find its way on to most engineers' shelves, where it will rank as one of 
the most useful books of reference." — Practical Engineer. 

" Full of useful information, and should be found on the office shelf of all practical engineers."— 
English Mechanic. 
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MR. MUTTON'S PRACTICAL HANDBOOKS— r(>«^»w«^rf. 



STEAM BOILER CONSTRUCTION- 

A Practical Handbook for Engineers, Boiler-Makers, and Steam Users. Con- 
taining a large Collection of Rules and Data relating to Recent Practice in the 
Design, Construction, and Working of all kinds of Stationary, Locomotive, and 
Marine Steam-Boilers. By Walter S. Hutton, Civil and Mechanical Engineer, 
Author of "The Works' Manager's Handbook." "The Practical Engineer's 
Handbook," &c. With upwards of 500 Illustrations. Fourth Edition, carefully 
Revised, and Enlarged. Medium 8vo, over 680 pages, cloth, strongly bound. 

[Just Published, 18/- 

i^ This Work is issued in continuation of the Series of Handbooks writteti by the 
Author, viz : — " The Works' Manager's Handbook " and " The Practical Engineer's 
Handbook," which are so highly appreciated by Engineers for the practical nature of their 
information; and is consequently written in the same style as those works. 

The Author believes that the concentration, in a convenient form for easy reference, of such 
a large amount of thoroughly practical information on Steam-Boilers, will be of considerable 
service to those for whom it is intended, and he trusts the book may be deemed worthy of as 
favourable a reception as has been accorded to its predecessors. 

" One of the best, if not the best, books on boilers that has ever been published. The information 
is of the right kind, in a simple and accessible form. So far as generation is concerned, this is, 
undoubtedly, the standard book on steam practice." — Electrical Review. 

" Every detail, both in boiler design and management, is clearly laid before the reader. The 
volume shows that boiler construction has been reduced to the condition of one of the most exact 
sciences ; and such a book is of the utmost value to the fin de sitcle Engineer and Works Manager." — 
Marine Engineer. 

" There has long been room for a modem handbook on steam boilers ; there is not that room now, 
because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occupied in the 
construction, design, selection, or use of boilers. — Engineer. 

"The book is of so important and comprehensive a character that it must find its way into the 
libraries of every one interested in boiler using or boiler manu&cture if they wish to be thoroughly 
informed. We strongly recommend the t>ook for the intrinsic value of its contents." — Machinery Market. 

PRACTICAL MECHANICS' WORKSHOP COMPANION. 

Comprising a great variety of the most useful Rules and Formulae in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results for Facili- 
tating Mechanical Operations. By William Templeton, Author of " The Engi- 
neer's Practical Assistant," &c., &c. Eighteenth Edition, Revised, Modernised, and 
considerably Enlarged by Walter S. Hutton, C.E., Author of "The Works' 
Manager's Handbook," " The Practical Engineer's Handbook," &c. Fcap. 8vo, 
nearly 500 pp., with 8 Plates and upwards of 250 Illustrative Diagrams, strongly 
bound for workshop or pocket wear and tear 6/<* 

" In its modernised form Hutton's ' Templeton ' should have a wide sale, for it contains much 
valuable information which the mechanic will often find of use, and not a few tables and notes which 
he might look for in vain in other works. This modernised edition will be appreciated by all who have 
learned to value the original editions of ' Templeton.' " — English Mechanic. 

"It has met with great success in the engineering workshop, as we can testify ; and there are a 
great many men who, in a great measure, owe their rise in life to this little book."->-Building News. 

" This familiar text-book — well known to all mechanics and engineers — is of essential service to the 
every-day requirements of engineers, millwrights, and the various trades connected with engineering 
and Duilding. The new modernised edition is worth its weight in gold." — Building News. (Second 
Notice.) 

" This well-known and largely-used book contains information, brought up to date, of the sort 
so useful to the foreman and draughtsman. So much firesh information has been introduced as to 
constitute it practically a new book. It will be largely used in the office and workshop." — Mechanical 
World. 

" The publishers wisely entrusted the task of revision of this popular, valuable, and useful book to 
Mr. Hutton, than whom a more competent man they could not have found." — Iron. 



ENGINEER'S AND MILLWRIGHTS ASSISTANT. 

A collection of Useful Tables, Rules, and Data. By William Templeton. 

Eighth Edition, with Additions. iSmo, cloth 2/6 

" Occupies a foremost place among books of this kind. A more suitable present to an apprentice 
to any of the mechanical trades could not possibly be mAde." ^Building News. 

" A deservedly popular work. It ^ould be in the * drawer ' of every mechanic." — English Muhanic . 
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THE MECHANICAL ENGINEER'S REFERENCE BOOK. 

For Machine and Boiler Construction. In Two Parts. Part I. General 

Engineering Data. Part II. Boiler Construction. With 51 Plates and 

numerous Illustrations. By Nelson Foley, M.I.N. A. Second Edition, Revised 

throughout and much Enlarged. Folio, half-bound Net £3 3s. 

PART I. Measures. — Circumpbrbncbs and Areas, &c., Squares, Cubes, Fourth Powers. — 
Square and Cube Roots. — Surface op Tubes. — Reciprocals. — Logarithms. — Mensuration. — 
Specipic Gravities and Weights. — Work and Power. — Heat. — Combustion. — Expansion and 
Contraction. — Expansion op Gases. — Steam. — Static Forces. — Gravitation and Attraction. 
—Motion and Computation op Resulting Forces. — Accumulated Work. — Centre and Radius 
op Gyration. — Moment op Inertia. — Centre op Oscillation. — Electricity. — Strength op 
Materials.~Ela8ticity.— Test Sheets op Metals.— Friction.— Transmission op Power. — 
Plow op Liquids. — Flow op Gases.- Air Pumps, Surpack Condensers, &c.— Speed op Steam- 
ships.— Propellers.— Cutting Tools.— Flanges.— Copper Sheets and Tubes.— Screws, Nuts, 
Bolt Heads, &c.— Various Recipes and Miscellaneous Matter. — With DIAGRAMS for Valvb- 
Gbar, Belting and Ropes, Discharge and Suction Pipes, Screw Propellers, and Copper Pipes. 

PART II. Treating op Power op Boilers.— Useful Ratios. — Notes on Construction. — 
Cylindrical Boiler Shells.— Circular Furnaces. — Flat Plates. — Stays. — Girders. — Screws. 
— Hydraulic Tests.— Rivetino.—Boilbr Setting, Chimneys, and Mountings. — Fuels, &c. — 
Examples op Boilers and Speeds op Steamships. — Nominal and Normal Horse Power. — With 
DIAGRAMS for all Boiler Calculations and Drawings of many Varieties op Boilers. 

" Mr. Foley is well fitted to compile such a work. The diagrams are a great feature of the work. 
It may be stated that Mr. Folev has produced a volume which will undoubtedly fulfil the desire of the 
author and become indispensable to all mechanical engineers." — Marine Engineer. 

" We have carefully examined this work, and pronounce it a most excellent reference book for the 
use of marine engineers."— /oMma/ of American Society of Naval Engineers. 

TEXT-BOOK ON THE STEAM ENGINE. 

With a Supplement on Gas Engines, and Part II. on Heat Engines. By 
T. M. GooDBVB, M.A., Barrister-at-Law, Professor of Mechanics, at the Roysil 
College of Science, London; Author of "The Principles of Mechanics," "The 
Elements of Mechanism." &c. Fourteenth Edition. Crown 8vo, cloth . 6/- 

" Professor Goodeve has given us a treatise on the steam engine, which will bear comparison with 
anything written by Huxley or Maxwell, and we can award it no higher praise." — Engineer. 

'* Mr. Goodeve's text-book is a work of which every young engineer should possess himself." — 
Mining Journal. 

ON GAS ENGINES. 

With Appendix describing a Recent Engine with Tube Igniter. By T. M. 

GooDEVE, M.A. Crown 8vo, cloth 2/6 

" Like all Mr. Goodeve's writings, the present is no exception in point of general excellence. It is 
a valuable little volume." — Mechanical World. 

GAS AND OIL ENGINE MANAGEMENT. 

A Practical Guide for Users and Attendants. Being Notes on Selection, 
Construction and Management. By M. Powis Bale. M.I.M.E., A.M.I.C.E., 
Author of " Woodworking Machinery," &c. Crown 8vo, cloth. 

[Just Published. Net 3/6 

THE GAS ENGINE HANDBOOK- 

A Manual of Useful Information for the Designer and the Engineer. By 
E. W. Roberts, M.E. With 40 full-page Engravings. Small Fcap. 8vo, 
leather Net 8/6 

A TREATISE ON STEAM BOILERS. 

Their Strength, Construction, and Economical Working. By R. Wilson, C.E. 

Fifth Edition. i2mo, cloth 6/- 

" The best treatise that has ever been published on steam boilers." — Engineer. 

THE MECHANICAL ENGINEER'S COMPANION. 

Of Areas, Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
squares, cubes, roots, &c. ; Strength of Bolts, Weight of Iron, &c. ; Weights, 
Measures, and other Data. Also Practical Rules for Engine Proportions. By 
R. Edwards, M.Inst. C.E. Fcap. 8vo, cloth 3/6 

" A very useful little volume. It contains many tables, classified data and memoranda, generally 
useful to engineers." — Engineer. 

" What it professes to be, ' a handy office companion,' giving, in a succinct form, a variety of 
information likely to be required by mechanical engineers in their everyday office work." — Nature. 
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A HANDBOOK ON THE STEAM ENGINE. 

With especial Reference to Small and Medium-sized Engines. For the Use of 
Engine Makers, Mechanical Draughtsmen, Engineering Students, and Users of 
Steam Power. By Herman Haeder. C.E. Translated from the German with 
Additions and Alterations, by H. H. P. Powles, A.M.I.C.E., M.I.M.E. Third 
Edition, Revised. With nearly i.ioo Illustrations. Crown 8vo, cloth Net 7/6 

" A perfect encyclopaedia of the steam engine and its details, and one which must take a permanent 
place in English drawing-offices and workshops." — A Foreman Pattern-maker. 

" This is an excellent book, and should be in the hands of all who are interested in the construction 
and design of medium-sized stationary engines. ... A careful study of its contents and the arrange- 
ment of uie sections leads to the conclusion that there is probably no other book like it in this country. 
The volume aims at showing the results of practical experience, and it certainly may claim a complete 
achievement of this idea." — Nature. 

"There can be no question as to its value. We cordially commend it to all concerned in the 
design and construction of the steam engine." — Mechanical World, 

BOILER AND FACTORY CHIMNEYS. 

Their Draught-Power and Stability. With a Chapter on Lightning Conductors, 
By Robert Wilson, A.I.C.E.. Author of "A Treatise on Steam Boilers," &c. 

Crown 8vo, cloth 3/6 

" A valuable contribution to the literature of scientific building." — The Builder. 

BOILER-MAKER'S READY RECKONER & ASSISTANT. 

With Examples of Practical Geometry and Templating, for the Use of Platers, 
Smiths, and Riveters. By John Courtney, Edited by D. K. Clark, M.I.C.E. 
Fourth Edition, 480 pp., with 140 Illustrations. Fcap. 8vo, half-bound . T/- 
" No workman or apprentice should be without this book." — Iron Trade Circular. 

REFRIGERATION, COLD STORAGE, & ICE-MAKING. 

A Practical Treatise on the Art and Science of Refrigeration. By A. J. Wallis- 
Tayler, A.M.Inst.C.E., Author of '* Refrigerating and Ice-making Machinery." 
600 pp. With 360 Illustrations. Medium 8vo, cloth . Net tilm 

"The author has to be congratulated on the completion and production of such an important 
work, and it cannot fail to have a large body of readers, for it leaves out nothing that would in any 
way be of value to those interested in the subject." — Steamship. 

" No one whose duty it is to handle the mammoth preserving installations of these latter days can 
afford to be without this valuable book." — Glasgow Herald. 

THE POCKET BOOK OF REFRIGERATION AND ICE- 
MAKING. 

By A. J. Wallis-Tayler, A.M.Inst.C.E. Author of "Refrigerating and Ice- 
making Machinery," &c. Third Edition, enlarged. Small crown 8vo. cloth. 

[Just Published. Net 3/6 

REFRIGERATING & ICE^MAKING MACHINERY* 

A Descriptive Treatise for the Use of Persons Employing Refrigerating and Ice- 
Making Installations, and others. By A. J. Wallis-Tayler, A.M.Inst.C.E. 
Third Edition, Enlarged. Crown 8vo, cloth 7/6 

" Practical, explicit and profusely illustrated." — Glasgow Herald. 

" We recommend the book, which gives the cost of various systems and Illustrations showing 
details of parts of machinery and general arrangements of complete installations." — Builder. 

" May be recommended as a useful description of the machinery, the processes, and of the 
facts, figures, and tabulated physics of refrigerating. It is one of the best compilations on the 
subject. — Engineer. 

ENGINEERING ESTIMATES, COSTS, & ACCOUNTS. 

A Guide to Commercial Engineering. With numerous Examples of Estimates 
and Costs of Millwright Work, Miscellaneous Productions, Steam Engines and 
Steam Boilers ; and a Section on the Preparation of Costs Accounts. By A 
General Manager. Second Edition. 8vo. cloth .... 12/- 

" This is an excellent and very useful book, covering subject-matter in constant requisition in 
every factory and workshop. . . . The book is invaluable, not only to the young engineer, but also 
to the estimate department of every works." — Builder. 

" We accord toe work unqualified praise. The information is given in a plain, straightforward 
manner, and bears throughout evidence of the intimate practical acquaintance of the author wit& 
every phase of commercial engineering." — Mechanical World. 
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HOISTING MACHINERY. 

An Elementary Treatise on. Including the Elements of Crane Construction 
and descriptions of the various Types of Cranes in use. By Joseph Horner, 
A.M.I.M.E.. Author of " Pattern Making" and other works. Crown 8vo, with 
2x5 Illustrations, including Folding Plates, cloth . \,J^t Published. Net 7/6 

AfiRIAL OR WIRE-ROPE TRAMWAYS. 

Their Construction and Management. By A. J. Wallis-Tayler, A.M. Inst. C.E. 

With 81 Illustrations. Crown 8vo, cloth 7/6 

** This Is in its way an excellent volume. Without going into the minutias of the subject, it yet 
lays before its readers a very good exposition of the various systems of rope transmission in use, and 
l^ves as well not a little valuable information about their working, repair and management. We can 
safely recommend it as a useful general treatise on the subiect." — Th* Enginesr. 

MOTOR CARS OR POWER CARRIAGES FOR COMMON 

ROADS. 

By A. J. Wallis-Tayler, A.M.Inst.C.E. Author of *• Modem Cycles,** &c. 

212 pp.. with 76 Illustrations. Crown 8vo. cloth 4/6 

*«The book is clearly expressed throughout, and is just the sort of work that an engineer, 
thinking of turning his attention to motor-carriage work, would do well to read as a preliminary to 
starting opeTSktions."—Engine4ring. 

PLATING AND BOILER MAKING. 

A Practical Handbook for Workshop Operations. By Joseph G. Hornbr, 
A.M.I.M.E. 380 pp., with 338 Illustrations. Crown 8vo, cloth . 7/6 

** This work is characterised by that evidence of close acquaintance with workshop methods which 
will render the book exceedingly acceptable to the practical hand. We have no hesitation in com- 
mending the work as a serviceaDle and practical handbook on a subject which has not hitherto received 
much attention from those qualified to aeal with it in a satisfactory manner." — Mechanical World. 

PATTERN MAKING. 

A Practical Treatise, embracing the Main Types of Engineering Construction, 
and including Gearing. Engine Work, Sheaves and Pulleys, Pipes and Columns, 
Screws, Machine Parts, Pumps and Cocks, the Moulding of Patterns in Loam 
and Greensand, Estimating the Weight qf Castings, &c. By Joseph G. Horner, 
A.M.I.M.E. Third Edition. Enlarged. With 486 Illustrations. Crown 8vo, 

cloth Net Tie 

"A well-written technical guide, evidently written by a man who understands and has practised 
what he has written about. . . . We cordially recommend it to engineering students, voung 
journeymen, and others desirous of being initiated into the mysteries o£ pattern-making." — Builder. 

" An excellent vade mecum for the apprentice who desires to b^ome master of his trade."— £n^/is/i 
Mechanic. 

MECHANICAL ENGINEERING TERMS 

(Lockwood's Dictionary of). Embracing those current in the Drawing Office, 

Pattern Shop, Foundry. Fitting, Turning, Smiths', and Boiler Shops, &c. 

Comprising upwards of 6.000 Definitions. Edited by J. G. Horner, A.M.I.M.E. 

Third Edition, Revised, with Additions. Crown 8vo, cloth Net 7/6 

*' Just the sort of handy dictionary required by the various trades engaged in mechanical engineer- 
ing. The practical engineering pupil will find the book of great value in his studies, and every foreman 
engineer and mechanic should nave a copy." — Building News. 

TOOTHED GEARING. 

A Practical Handbook for Offices and Workshops. By J. Horner, A.M.I.M.E. 

With 184 Illustrations. Crown 8vo, cloth 6/- 

" We give the book our unqualified praise for its thoroughness of treatment and recommend it to 
all interested as the most practical book on the subject yet written." — Mechanical World. 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES. 

With a History of Fire-Engines, their Construction, Use, and Management : 

Foreign Fire Systems ; Hints on Fire-Brigades, &c. By C. F. T. Young, C.E. 

8vo, cloth £1 4s. 

" To such of our readers as are interested in the subject of fires and fire apparatus, we can most 
heartily commend this book."— Engineering. 
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AERIAL NAVIGATION. 

A Practical Handbook on the Construction of Dirigible Balloons, Aerostats, 
Aeroplanes, and Aeromotors. By Frederick Walker, C.E., Associate Member 
of the Aeronautic Institute. With 104 Illustrations. Large Crown 8vo, cloth. 

l^ei 7/6 

STONE'WORKING MACHINERY* 

A Manual dealing with the Rapid and Economical Conversion of Stone. With 
Hints on the Arrangement and Management of Stone Works. By M. Powis 
Bale, M.I.M.E. Second Edition, Enlarged. Crown 8vo, cloth 9/- 

"The book should be in the hands of every mason or student of stonework." — Colliery Guardian. 

" A capital handbook for all who manipulate stone for building or ornamental purposes " — 
Machinery Market. 

PUMPS AND PUMPING. 

A Handbook for Pump Users. Being Notes on Selection, Construction, and 

Management. By M. Powis Bale, M.I.M.E. Fourth Edition. Crown 

8vo, cloth 3/6 

" The matter is set forth as concisely as possible. In fact, condensation rather than diffuseness 
has been the author's aim throughout ; vet he does not seem to have omitted anything likely to be of 
use."— Journal of Gas Lighting. "Thoroughly practioal and clearly written."-— G/os^ow Herald. 

milling machines and processes. 

A Practical Treatise on Shaping Metals by Rotary Cutters. Including Informa- 
tion on Making and Grinding the Cutters. By Paul N. Hasluck, Author of 
• * Lathe Work. ' ' With upwards of 300 Engravings. Large Crown 8vo, cloth 1 2/6 
" A new departure in engineering literature. . . . We can recommend this work to all interested 
in milling machines ; it is what it professes to be — a practical treatise." — Engineer. 

" A capital and reliable book which will no doubt be of considerable service both to those who are 
already acquainted with the process as well as to those who contemplate its adoption." — Industries. 

LATHE-WORK. 

A Practical Treatise on the Tools, Appliances, and Processes employed in the 
Art of Turning. By Paul N. Hasluck. Eighth Edition. Crown 8vo, cloth 5/- 

" Written by a man who knows not only how work ought to be done, but who also knows how to 
do it, and how to convey his knowledge to others. To all turners this book would be valuable."— 
Engineering. 

" We can safely recommend the work to young engineers. To the amateur it will simply be 
invaluable. To the student it will convey a great deal of useful information." — Enginur. 

SCREW THREADS. 

And Methods of Producing Them. With numerous Tables and complete 

Directions for using Screw-Cutting Lathes. By Paul N. Hasluck, Author of 

" Lathe- Work," &c. Sixth Edition. Waistcoat-pocket size . . 1/6 

" Full of useful information, hints, and practical criticism. Taps, dies, and screwing tools generally 

are illustrated and their action described." — Mechanical World. 

" It is a complete compendium of all the details of the screw-cutting lathe ; in fiact a multum-in- 
parvo on all the subjects it treats \ypon."^-CarpenUr and Builder. 

TABLES AND MEMORANDA FOR ENGINEERS, 

MECHANICS, ARCHITECTS, BUILDERS, &c^ 

Selected and Arranged by Francis Smith. Seventh Edition, Revised, including 
Electrical Tables, Formulas, and Memoranda. Waistcoat-pocket size, 
limp leather [Just Published. 1/6 

" It would, perhaps, be as difficult to make a small pocket-book selection of notes and formulas to 
suit ALL engineers as it would be to make a universal medicine ; but Mr. Smith's waistcoat-pocket 
collection may be looked upon as a successful attempt." — Engineer. 

" The best example we have ever seen of 270 pages of useful matter packed into the dimensions of 
a card c^sc."—Buildtng News. " A veritable pocket treasury of knowledge." — Iron. 

POCKET GLOSSARY OF TECHNICAL TERMS. 

English-French, French-English; with Tables suitable for the Architectural, 

Engineering, Manufacturing, and Nautical Professions. By John James 

Fletcher. Third Edition. 200 pp. Waistcoat-pocket size, limp leather 1/6 

" It is a very great advantage for readers and correspondents in France and England to have so 

large a number otthe words relating to engineering and manufactures collected in a Uliputian volume. 

The little book will be useful both to students and travellers." — A rchitect. 

" The glossary of terms is very c()mplete, and many of the Tables are new and well-arranged. We 
cordially commend the book."— Mechantcal World. 



8 CA'OSBY LOCKWOOD *• SON'S CATALOGUE. 



THE ENGINEER'S YEARBOOK FOR 1904. 

Comprising Formulae. Rules, Tables, Data and Memoranda in Civil, Mechanical, 
Electrical. Marine and Mine Engineering. By H. R. Kempe, A.M.Inst.C.E.. 
M.I.E.E., Principal Technical Officer, Engineer-in-Chief s Office, General Post 
Office, London, Author of " A Handbook of Electrical Testing," •• The Electrical 
Engineer's Pocket-Book," &c. With i.ooo Illustrations, specially Engraved for 
the work. Crown 8vo. 924 pp., leather . . . [.J^st Published. 8/- 

*' Kempe's Year-Book really requires no commendatloa. Its sphere of usefulness is widely known, 
and it is used by engineers the world over." — The Engineer. 

" The volume is distinctly in advance of most similar publications in this country." — Engineering. 

"This valuable and well-designed book of reference meets the demands of all descriptions ot 
•Dgineers." — Saturday Review. 

"Teems with up-to-date information In every branch of engineering and construction." — Building 
News. 

" The needs of the engineering profession could hardly be supplied in a more admirable, complete 
and convenient form. To say that it more than sustains all comparisons is praise of the highest sort, 
and that may justly be said of it." — Mining Journal. 

" There is certainly room for the new comer, which supplies explanations and directions, as well 
as formulae and tables. It deserves to become one of the most successful of the technical annuals." — 
Arehiiut. 

" Brings together with great skill all the technical information which an engineer has to use day by 
day. It is in every way admirably equipped, and is sure to prove successful."--n5'co^5man. 

" The up-to-dateness of Mr. Kempe's compilation is a quality that will not be lost on the busy 
people for wnom the work is intended.' —(j/asgow Herald. 

THE PORTABLE ENGINE. 

A Practical Manual on its Construction and Management. For the Use 

of Owners and Users of Steam Engines generally. By William Dyson 

Wansbrough. Crown 8vo, cloth 3/6 

" This is a work of value to those who use steam machinery. . . . Should be read by every one 
who has a steam engine, on a farm or elsewhere." — Mark Lane Express. 

IRON AND STEEL. 

A work for the Forge, Foundry, Factory, and Office. Containing ready, useful, 
and trustworthy Information tor Ironmasters and their Stock-takers ; Managers 
of Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal Founders ; Iron 
Ship and Bridge Builders ; Mechanical, Mining, and Consulting Engineers ; 
Arcnitects, Contractors, Builders, &c. By Charles Hoare, Author of *' The 
Slide Rule, " &c. Ninth Edition. 32mo, leather 6/- 

CONDENSED MECHANICS. 

A Selection of Formulae. Rules, Tables, and Data for the Use of Engineering 
Students, &c. By W. G. C. Hughes, A.M.I.C.E. Crown 8vo, cloth 2/6 

" The book is well fitted for those who are preparing for examination and wish to refresh their 
knowledge by going through their formulas again." — Mariru Engineer. 

THE SAFE USE OF STEAM. 

Containing Rules for Unprofessional Steam-users. By an Engineer. Eighth 

Edition. Sewed 6cl. 

" If steam-users would but learn this little book by heart, boiler explosions would become sensa- 
tions by their rarity." — English Mechanic. 

THE CARE AND MANAGEMENT OF STATIONARY 

ENGINES. 

A Practical Handbook for Men-in-cbarge. By C. Hurst. Crown 8vo. 

Net 1/- 

THE LOCOMOTIVE ENGINE. 

The Autobiography of an Old Locomotive Engine. By Robert Weatherburn, 
M.I.M.E. With Illustrations and Portraits of George and Robert Stephen- 
son. Crown 8vo, cloth . Net 2/6 

THE LOCOMOTIVE ENGINE & ITS DEVELOPMENT. 

A Popular Treatise on the Gradual Improvements made in Railway Engines 

between 1803 and 1903. By Clement E. Stretton, C.E. Sixth Edition, 

Revised and Enlarged. Crown 8vo, cloth Net 4/6 

" Students of railway history and all who are interested in the evolution of the modern locomotive 
will find much to attract and entertain in this volume." — The limes. 
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MODERN MACHINE SHOP TOOLS, 

A Practical Treatise describing in every detail the Construction, Operation and 
Manipulation of both Hand and Machine Tools ; being a work of Practical 
Instruction in all Classes of Machine Shop Practice, including Chapters on 
Filing, Fitting and Scraping Surfaces ; on Drills, Reamers, Taps and Dies ; 
the Lathe and its Tools ; Planers, Shapers and their Tools ; Milling Machines 
and Cutters ; Gear Cutters and Gear Cutting ; Drilling Machines and Drill 
Work ; Grinding Machines and their Work ; Hardening and Tempering, 
Gearing, Belting, and Transmission Machinery; Useful Data and Tables. 
By William H. Van Dervoort, M.E. Fourth Edition. Illustrated by 673 
Engravings of Latest Tools and Methods, all of which are fully described. 
Medium 8vo, cloth [Just Published, Net 21/- 

LOCOMOTIVE ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Locomotive Engines. By 
Michael Reynolds, formerly Locomotive Inspector, L. B. and S. C. R. Eleventh 
Edition. Including a Key to the Locomotive Engine. Cr. 8vo, cloth. 4/6 

** Mr. Reynolds has supplied a want, and has supplied it well. We can confidently recommend the 
book not only to the practical driver, but to everyone who takes an interest in the performance of 
locomotive engines."— i*Ac Engineer. 

" Mr. Reynolds has opened a new chapter in the literature of the day. This admirable practical 
treatise, of the practical utility of which we have to speak in terms of warm commendation." — A tnenaum, 

THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Engine-Boy. Comprising a Historical Notice of the Pioneer 

Locomotive Engines and their Inventors. By Michael Reynolds. Second 

Edition, with Revised Appendix. Crown 8vo, cloth .... 4/6 

" We should be glad to see this book in the possession of everyone in the kingdom who has ever 
laid, or is to lay, hands on a locomotive engine." — Iron. 

CONTINUOUS RAILWAY BRAKES. 

A Practical Treatise on the several Systems in Use in the United Kingdom : 

their Construction and Performance. By Michael Reynolds. 8vo. cloth 9/- 

" A popular explanation of the different brakes. It will be of great assistance in forming public 
opinion, and will be studied with benefit by those who take an interest in the brake." — English Mechanic. 

STATIONARY ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Stationary Engines. By 

Michael Reynolds. Sixth Edition. With Plates and Woodcuts. Crown 

8vo, cloth 4/6 

" The author's advice on the various points treated is clear and practical." — Engineering. 
" Our author leaves no stone unturned. He is determined that his readers snail not only know 
something about the stationary engine, but all about it." — Engineer. ^ 

ENGINE-DRIVING LIFE. 

Stirring Adventures and Incidents in the Lives of Locomotive Engine-Drivers. 

By Michael Reynolds. Third Edition. Crown 8vo, cloth . 1/6 

" From first to last perfectly fascinating. Wilkie Collins's most thrilling conceptions are thrown into 
the shade by true incidents, endless in theh- variety, related in every page." — North British Mail. 



THE ENGINEMAN'S POCKET COMPANION, 

And Practical Educator for Enginemen. Boiler Attendants, and Mechanics. 

By Michael Reynolds. With Forty-five Illustrations and numerous Diagrams. 

Fourth Edition, Revised. Royal i8mo, strongly bound for pocket wear . 3/6 

" A most meritorious work, giving in a succinct and practical form all the information an eneine* 
minder desirous of mastering the scientific principles of his daily calling would require." — The MiTUr. 
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PIONEER IRRIGATION. 

A Manual of Information for Farmers in the Colonies. By E. O. Maw son, 
M.Inst.C.E., Executive Engineer. Public Works Department, Bombay. With 
Additional Chapters on Light Railways by E. R* Calthrop, M.Inst.C.E., 
M.I.M.E. Illustrated by Numerous Plates and Diagrams. Demy 8vo. cloth. 

[Just Published. Net 10/6 

SntfMARY or Contents: — Value of Irrigation and Sources of Water Supply. — Dams 
AMD Weirs. — Canals. — Undf.rground Water. — Methods of Irrigation. — Sewage Irrigation. 
— Imperial Ai'Tomatic Sluice Gates. — The Cultivation of Irrigated Crops, Vegetables, 
AND Fruit Trkes.— Light Kailways for Heavy Traffic. — Useful Memoranda and Data. 

TUNNELLING. 

A Practical Treatise. By Charlbs Prblini. C.E., with Additions by Charles S. 
Hill. C.E. With 150 Diagrams and Illustrations. Royal 8vo, cloth. Net 16/- 

PRACTICAL TUNNELLING. 

Explaining in detail Setting-out the Works, Shaft-sinking, and Heading-driving, 

Ranging the Lines and Levelling underground, Sub-Excavating. Timbering and 

the Construction of the Brickwork of Tunnels. By F. W. Simms, M.Inst.C.E. 

Fourth Edition, Revised and Further Extended, including the most Recent 

(1895) Examples of Sub-aqueous and other Tunnels by D. Kinnear Clark, 

M.Inst.C.E. With 34 Folding Plates. Imperial Svo, cloth . £2 2s. 

"The present (1896) edition has been brought risbt up to date, and is a work to which civil 
engineers should have ready access, and engineers who have construction work can hardly a£ford 
to be without, but which to the younger members of the profession is invaluable, as from its pages 
they can learn the state to which the science of tunnelling has attained." — Railway News. 

THE WATER SUPPLY OF TOWNS, AND THE CON. 

STRUCTION OF WATER^WORKS. 

A Practical Treatise for the Use of Engineers and Students of Engineering. By 
W. K. Burton, A.M. Inst. C.E., Consulting Engineer to the Tokyo Water- 
Works. Second Edition, Revised and Extended. With numerous Plates and 
Illustrations. Super-royal Svo, buckram 26/- 



I. Introductory.— II. Different Qualities 
OF Water. — III. Quantity of Water to be 
Provided. — IV. On Ascertaining whether a 
Proposed Source of Supply is Sufficient. 
— V. On Estimating the Storage Capacity 
required to be Provided. — VI. Classifica- 
tion of Waterworks. — VII. Impounding Re- 
servoirs. — VIII. Earthwork Dams. — IX. 
Masonry Dams. — X. The Purification of 
Water. — XI. Settling Reservoirs. — XII.SAnd 
Filtration. — XIII. Purification of Water 
by Action of Iron, Softening of Water by 
Action of Lime, Natural Filtration. — XIV. 
Service or Clean Water Reservoirs — 
Water Towers— Stand Pipes.— XV. The Con- 
nection OF Settling Reservoirs, Filter Beds 
and Service Reservoirs.— XVI. Pumping Ma- 



chinery.— XVII. Flow of Water in Conduits 
— Pipes and Open Channels. — XVIII. Distri- 
bution Systems.— XIX. Special Provisions 
FOR the Extinction of Fire. — XX. Pipes for 
Waterworks. — XXI. Prevention of Waste 
OF Water. — XXII. Various Appliances used 
in Connection with Waterworks. 



Appendix I. By Prof. JOHN MILNE, F.R.S. 
— Considerations concerning the Prob- 
able Effects of Earthquakes on Water- 
works, AND the Special Precautions ^o 
BE taken in Earthquake Countries. 

Appendix II. By JOHN DE RIJKE, C.E.— 
On Sand Dunes and Dune Sand as a 
Source of Water Supply. 
" The chapter upon filtration of water is very complete, and the details of construction well illus- 
trated. . . . The work should be specially valuable to civil engineers engaged in work in Japan, 
but the interest is by no means confined to that locality." — Engineer. 

" We congratulate the author upon the practical commonsense shown in the preparation of this 
work. . . . The plates and diagrams have evidently been prepared with great care, and cannot 
fail to be of great assistance to the student." — Builder. 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Waterworks 
for small Country Districts. By Allan Greenwell, A.M.I. C.E., and W. T. 
Curry, A.M.I.C.E., F.G.S. With Illustrations. Second Edition. Revised. 
Crown Svo, cloth 5/- 

" We conscientiously recommend it as a very useful book for those concerned in obtaining water 
for small districts, giving a great deal of practical information in a small compass."— ButW«r. 

" The volume contains valuable information upon all matters connected with water supply. . . . 
It is full of details on points which are continually before waterworks engineers." — Nature. 



CIVIL ENGINEERING, SURVEYING, ts'c. n 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humber, A.M.Inst.C.E., and M.Inst.M.E., Author of '• Cast and 
Wrought Iron Bridge Construction," &c., &c. Illustrated with 50 Double Plates, 
I Single Plate, Coloured Frontispiece, and upwards of 250 Woodcuts, and 
containing 400 pages of Text. Imp. 4to, elegantly and substantially half-bound 

in morocco Nit £6 6s> 

List of Contents. 
I. Historical Sketch of some op the Means 

THAT HAVE BEEN ADOPTED FOR THE SUPPLY OF 

Water to Cities and Towns. — II. Water and 
THE Foreign Matter usually associated 
WITH IT. — III. Rainfall and Evaporation. — 
IV. Springs and the Water-Bearing Forma- 
tions OF various Districts. — ^V. Measurement 
and Estimation of the Flow of Water. — 
VI. On the Selection of the Source of 
Supply. — VII. Wells. — VIII. Reservoirs. — 
IX. The Purification of Water. — X. Pumps. 
— XI. Pumping Machinery. — XII. Conduits. — 

" The most systematic and valuable work upon water supply hitherto produced in English, or in any 
other language. . . . Mr. Humber's work is characterised almost throughout by an exhaustiveness 
much more distinctive of French and German than of English technical treatises." — Engineer. 

THE PROGRESS OF ENGINEERING (1863-6). 

By Wm. Humber, A.M.Inst.C.E. Complete in Four Vols. Containing 148 
Double Plates, with Portraits and Copious Descriptive Letterpress. Impl. 4to, 
half-morocco. Price, complete, £12 12s. ; or each Volume sold separately 
at £3 3s. per Volume. Descriptive List of Contents on application, 

HYDRAULIC POWER ENGINEERING. 

A Practical Manual on the Concentration and Transmission of Power by 
Hydraulic Machinery. By G. Croydon Marks, A.M.Inst.C.E. With nearly 
200 Illustrations. 8vo, cloth Net 9/- 

SUMMARY OF CONTENTS. 

woRKiNOAND Forging Machinery.— Hydraulic 



XIII. Distribution of Water.— XIV. Meters, 
Service Pipes, and House Fittings. — XV. 
The Law and Economy of Water Works. — 

XVI. Constant and Intermittent Supply. — 

XVII. Description of Plates. — Appendices, 
GIVING Tables of Rates of Supply, Velo- 
cities, &C., &C., TOGBTHEK WITH SPECIFICA- 
tions of several works illustrated, among 
which will be found: aberdeen, bideford, 
Canterbury, Dundee, Halifax, Lambeth, 
rotherham, dublin, and others. 



Principles of Hydraulics. — ^The Flow of 
Water. — Hydraulic Pressures. — Material. 
— Test Load.— Packings for Sliding Sur- 
faces. — Pipe Joints. — Controlling Valves. 
— Platform Lifts. — Workshop and Foundry 
Cranes. — Warehouse and Dock Cranes. — 
Hydraulic Accumulators — Presses for 
Baling and other Purposes.— Sheet Metal- 



Riveters.— Hand and Power Pumps.— Steam 
Pumps. — Turbines. — Impulse Turbines. — Re- 
action Turbines. — Design of Turbines in 
Detail.— Water Wheels. — Hydraulic En- 
gines.— Recent Achievements. — Pressure of 
Water.— Action of Pumps, &c. 



" We have nothing but praise for this thoroughly valuable work. The author has succeeded in 
rendering his subject interesting as well as instructive." — Practical Engineer. 

" Can be unhesitatingly recommended as a useful and up-to-date manual on hydraulic transmission 
and utilisation of power." — Mechanical World. 

HYDRAULIC TABLES, CO-EFnCIENTS, & FORMULAE. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers. With New Formulae, Tables, and General Information on Rain-fall, 
Catchment-Basins. Drainage, Sewerage, Water Supply for Towns and Mill 
Power. By John Neville, C.E., M.R.I. A. Third Edition, Revised, with 
Additions. Numerous Illustrations. Crown 8vo, cloth 14/- 

" It is, of all English books on the subject, the one nearest to completeness." — Architect. 

HYDRAULIC MANUAL. 

Consisting of Working Tables and Explanatory Text. Intended as a Guide in 
Hydraulic Calculations and Field Operations. By Lowis D'A. Jackson, Author 
of "Aid to Survey Practice," "Modem Metrology," &c. Fourth Edition, 
Enlarged. Large crown 8vo, cloth 16/- 

" The author has constructed a manual which may be accepted as a trustworthy guide to this branch 
of the engineer's profession." — Engineering. 

WATER ENGINEERING. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisation 
of Water for the Supply of Towns, for Mill Power, and for other Purposes. By 
Charles Slagg. A.M.Inst.C.E. Second Edition. Crown 8vo, cloth . 7/6 

" As a small practical treatise on the water supply of towns, and on some applications of water- 
power, the work is in many respects excellent." — Engineering. 
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THE RECLAMATION OF LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interested in Works 
of Reclamation. By Alex. Bbazelby. M.Inst.C.E. 8vo, cloth Net 10/6 

" The book shows in a concise way what has to be done in reclaiming land from the sea, and the 
best wav of doing it. The work contains a sreat deal of practical and usenil information which cannot 
fail to be of service to engineers entrusted with the enclosure of salt marshes, and to land owners 
intending to reclaim land from the sea." — Tht EnExnur. 

" The author has carried out his task efficiently and well, and his book contains a large amount of 
ioformation of great service to engineers and others interested in works of reclamation." — Nature. 

MASONRY DAMS FROM INCEPTION TO COMPLETION. 

Including numerous Formulae, Forms of Specification and Tender, Pocket 

Diagram of Forces, &c. For the use of Civil and Mining Engineers. By C F. 

Courtney, M.Inst.C.E. 8vo, cloth 9/- 

"The volume contains a good deal of valuable data. Many useful suggestions will be found ia 
the remarks on site and position, location of dam, foundations and construction." — Building News. 

RIVER BARS. 

The Causes of their Formation, and their Treatment by " Induced Tidal Scour; " 

with a Description of the Successful Reduction by this Method of the Bar at 

Dublin. By I. J. Mann, Assist. Eng. to the Dublin Port and Docks Board. 

Royal 8vo, cloth 7/6 

*' We recommend all interested in harbour works — and, indeed, those concerned in the improve- 
ments of rivers generally — to read Mr. Mann's interesting work." — Engineer. 

TRAMWAYS t THEIR CONSTRUCTION & WORKING. 

Embracing a Comprehensive History of the System ; with an exhaustive Analysis 

of the Various Modes of Traction, including Horse Power, Steam, Cable 

Traction, Electric Traction, &c. ; a Description of the Varieties of Rolling Stock ; 

and ample Details of .Cost and Working Expenses. New Edition, Thoroughly 

Revised, and Including the Progress recently made in Tramway Construction. 

&c. &c. By D. KiNNEAR Clark, M.Inst.C.E. With 400 Illustrations. 8vo, 

780 pagss, buckram 28/- 

"The new volume is one which will rank, among tramway engineers and those Interested in 
tramway working, with the author's world-famed book on railway machinery." — The Engineer. 

SURVEYING AS PRACTISED BY CIVIL ENGINEERS 

AND SURVEYORS. 

Including the Setting-Out of Works for Construction and Surveys Abroad, with 
many Examples taken from Actual Practice. A Handbook for use in the Field 
and the Office, intended also as a Text-book for Students. By John White- 
law, Jun., A. M.Inst.C.E., Author of " Points and Crossings." With about 260 
Illustrations. Demy 8vo, cloth Net 10/6 

" This work is written with admirable lucidity, and will certainly be found of distinct value both 
to students and to those engaged in actual practice." — The Builder. 

PRACTICAL SURVEYING. 

A Text-Book for Students preparing for Examinations or for Survey-work in the 
Colonies. By George W. IJsill, A.M.I.C.E. Eighth Edition, thoroughly 
Revised and Enlarged by Alexander Beazeley, M.Inst.C.E., Author of 
••The Reclamation of Land from Tidal Waters," &c. With 4 Lithographic 
Plates and 360 Illustrations. Large Crown 8vo, 7/6 cloth; or, on Thin Paper, 
leather, gilt edges, rounded corners, for pocket use [/w^^ Published. 12/6 

" The best forms of instruments are described as to their construction, uses and modes of employ- 
ment, and there are innumerable hints on work and equipment such as the author, in his experience as 
surveyor, draughtsman and teacher, has found necessary, and which the student in his inexperience 
will find most serviceable." — Engineer. 

"The first book which should be put in the hands of a pupU of Civil Engineering." — Architect. 

AID TO SURVEY PRACTICE. 

For Reference in Surveying, Levelling, and Setting-out ; and in Route Surveys 
of Travellers by Land and Sea. With Tables, Illustrations, and Records. By 
Lowis D'A. Jackson, A.M.I.C.E. Second Edition, Enlarged. 8vo, cloth 12/6 

*' Mr. Jackson has produced a valuable vade-mecum for the surveyor. We Can recommend this book 
as containing an admirable supplement to the teaching of the accomplished surveyor." — Athenaum. 

" The author brings to his work a fortunate union of theory and practical experience which, aided 
by a clear and lucid style of writing, renders the book a very useful one." — Builder. 
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SURVEYING WITH THE TACHEOMETER. 

A Practical Manual for the use of Civil and Military Engineers and Surveyors. 

Including two series of Tables specially computed for the Reduction of Readings 

in Sexagesimal and in Centesimal Degrees. By Neil Kennedy, M.Inst.C.E. 

Second Edition. With Diagrams and Plates. Demy 8vo, cloth. 

[Just Published. Net 10/6 

" The work is very clearly written, and should remove all difficulties in the way of any surveyor 
desirous of making use of this useful and rapid instrument." — Nature. 

ENGINEER'S & MINING SURVEYOR'S FIELD BOOK. 

Consisting of a Series of Tables, with Rules, Explanations of Systems, and use of 
Theodolite for Traverse Surveying and Plotting the Work with minute accuracy 
by means of Straight Edge and Set Square only ; Levelling with the Theodo- 
lite; Setting-out Curves with and without the Theodolite; Earthwork Tables, 
&c. By W.Davis Haskoll, C.E. With numerous Woodcuts. Fourth Edition, 
Enlarged. Crown 8vo, cloth 12/- 

" The book is very handy ; the separate tables of sines and tangents to every minute will make k 
useful for many other purposes, the genuine traverse tables existing all the same." — Athenaum. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Plans for Roads and Railways ; Canals. Rivers, 
Towns' Water Supplies ; Docks and Harbours. With Description and Use of 
Surveying Instruments. By W. Davis Haskoll, C.E. Second Edition, Revised, 
with Additions. Large crown 8vo, cloth 9/- 

" This book must prove of great value to the student. We have no hesitation in recommending it, 
feeling assured that it will more than repay a careful study." — Mechanical World. 

" A most useful book for the student. We can strongly recommend it as a carefully-written and 
valuable text-book. It enjoys a well-deserved repute among surveyors." — Builder. 

PRINCIPLES AND PRACTICE OF LEVELLING. 

Showing its Application to purposes of Railway and Civil Engineering in the 

Construction of Roads; with Mr. Telford's Rules for the same. By Frederick 

W. SiMMS, M.Inst.C.E. Eighth Edition, with Law's Practical Examples for 

Setting-out Railway Curves, and Trautwine's Field Practice of Laying-out 

Circular Curves. With 7 Plates and numerous Woodcuts, 8vo 8/6 

" The text-book on levelling in most of our engineering schools and colleges." — Engineer. 
" The publishers have rendered a substantial service to the profession, especially to the younger 
members, by bringing out the present edition of Mr. Simms's useful work." — Engineering. 

AN OUTLINE OF THE METHOD OF CONDUCTING 

A TRIGONOMETRICAL SURVEY, 

For the Formation of Geographical and Topographical Maps and Plans, Military 

Reconnaissance, LEVELLING, &c., with Useful Problems, Formulae, and 

Tables. By Lieut.-General Frome, R.E. Fourth Edition, Revised and partly 

Re-written by Major-General Sir Charles Warren, G.C.M.G., R.E. With 19 

Plates and 115 Woodcuts, royal 8vo, cloth 16/« 

" No words of praise from us can strengthen the position so well and so steadily maintained by 
this work. Sir Charles Warren has revised the entire work, and made such additions as were necessary 
to bring every portion of the contents up to the present date." — Broad A rrovo. 

TABLES OF TANGENTIAL ANGLES & MULTIPLES. 

For Setting-out Curves from 5 to 200 Radius. By A. Beazelev, M.Inst.C.E. 
Sixth Edition, Revised. With an Appendix on the use of the Tables for 
Measuring up Curves. Printed on 50 Cards, and sold in a cloth box, waistcoat- 
pocket size . 3/6 

" Each table is printed on a small card, which, being placed on the theodolite, leaves the hands free 
to manipulate the instrument — no small advantage as regards the rapidity of work." — Enginur. 

" Very handy : a man may know that all his day's work must fall on two of these cards, which he 
puts into nis own card-case, and leaves the rest behind." — Athenaum. 

HANDY GENERAL EARTHWORK TABLES. 

Giving the Contents in Cubic Yards of Centre and Slopes of Cuttings and 
Embankments from 3 inches to 80 feet in Depth or Height, for use with either 
66 feet Chain or 100 feet Chain. By J. H. Watson Buck, M.Inst.C.E. On a 
Sheet mounted in cloth case 3/O 
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EARTHWORK TABLES. 

Showing the Contents in Cubic Yards of Embankments. Cuttings, &c.. of Heights 

or Depths up to an average of 80 feet. By Joseph Broadbent, C.E., and 

Francis Campin, C.E. Crown 8vo, cloth 5/- 

"The way in which accuracy Is attained, by a simple division of each cross section into three 
elements, two in which are constant and one variable, is ingenious." — Athenttum. 

A MANUAL ON EARTHWORK. 

By Alex. J. Graham, C.E. With numerous Diagrams. Second Edition. i8mo, 
cloth 2/6 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By J. H. Watson Buck, M.Inst.C.E., 
Resident Engineer, L. and N. W. R. With Folding Plates, 8vo, cloth . 12/- 

" Manv of the methods given are of extreme practical value to the mason, and the observations on 
the form ot arch, the rules for ordering the stone, and the construction of the templates, will be found 
of considerable use. We commend the book to the engineering profe^on." — Builaing News. 

" Will be regarded by civil engineers as of the utmost value, and calculated to save much time and 
obviate many mistakes." — Colliery Guardian, 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Practical Treatise on), including Iron Foundations. In 
Three Parts — Theoretical. Practical, and Descriptive. By William H umber, 
A. M.Inst.C.E.. and M.Inst.M.E. Third Edition. Revised and much improved, 
with 115 Double Plates (20 of which now first appear in this edition), and 
numerous Additions to the Text. In 2 vols., imp. 4to, half-bound in morocco. 

£6 16s. 6CI. 

'* A very valuable contribution to the standard literature of civil engineering. In addition to 
elevations, plans, and sections, large scale details are ^ven, which very much enhance the instructive 
worth of those illustrations."— CivM Engineer and Archttect's Journal. 

" Mr. H umber's statelv volumes, lately issued — ^in which the most important bridges erected during 
the last five years, under the direction of the late Mr. Brunei, Sir W. Cubitt, Mr. Hawkshaw, Mr. Page. 
Mr. Fowler, Mr. Hemans, and others among our most eminent engineers, are drawn and specified in 
great detail."— fn^tiiMr. 

ESSAY ON OBLIQUE BRIDGES 

(Practical and Theoretical). With 13 large Plates. By the late George 
Watson Buck, M.I.C.E. Fourth Edition, revised by his Son, J. H. Watson 
Buck. M.I.C.E. ; and with the addition of Description to Diagrams tor Facilitating 
the Construction of Oblique Bridges, by W. H. Barlow, M.I.C.E. Royal 8vo, 

cloth 12/- 

" The standard text-book for all engineers regarding skew arches is Mr. Buck's treatise, and it 
would be Impossible to consult a better." — Engineer. 

" Mr. Buck's treatise is recognised as a standard text-book, and his treatment has divested the subject 
of many of the intricacies supposed to belong to it. As a guide to the engineer and architect, on a 
confessedly difficult subject, Mr. Buck's work is unsurpassed." — BuUding News. 

THE CONSTRUCTION OF OBLIQUE ARCHES 

(A practical Treatise on). By John Hart. Third Edition, with Plates. Imperial 
8vo, cloth 8/-* 

GRAPHIC AND ANALYTIC STATICS. 

In their Practical Application to the Treatment of Stresses in Roofs, Solid Girders, 
Lattice. Bowstring, and Suspension Bridges, Braced Iron Arches and Piers, and 
other Frameworks. By R. Hudson Graham, C.E. Containing Diagrams and 
Plates to Scale. With numerous Examples, many taken from existing Structures. 
Specially arranged for Class-work in Colleges and Universities. Second Edition, 
Revised and Enlarged. 8vo, cloth 16/- 

" Mr. Graham's book will find a place wherever graphic and analytic statics are used or studied."— 
Enginur. 

** The work is excellent from a practical point of view, and has evidently been prepared with much 
care. The directions for working are ample, and are illustrated by an abundance of well-selected 
examples. It is an excellent text-book for the practical draughtsman.' — Atheneeum. 

WEIGHTS OF WROUGHT IRON AND STEEL GIRDERS. 

A Graphic Table for Facilitating the Computation of the Weights of Wrought 
Iron and Steel Girders, &c., for Parliamentary and other Estimates. By J. H. 
Watson Buck, M.Inst.C.E. On a Sheet ' 2/6 
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GEOMETRY FOR TECHNICAL STUDENTS. 

An Introduction to Pure and Applied Geometry and the Mensuration of Surfaces 
and Solids, including Problems in Plane Geometry useful in Drawing. By 
E. H. Sprague, A.M.I.C.E. Crown 8 vo, cloth . IJust Published. Net 1/- 

PRACTICAL GEOMETRY. 

For the Architect, Engineer, and Mechanic. Giving Rules for the Delineation 

and Application of various Geometrical Lines, Figures, and Curves. By E. W. 

Tarn, M.A., Architect. 8vo, cloth 9/» 

" No book with the same objects in view has ever been published in which the clearness of the rules 
laid down and the illustrative diagrams have been so satisfactory." — Scotsman. 

THE GEOMETRY OF COMPASSES. 

Or, Problems Resolved by the mere Description of Circles, and the use of 
Coloured Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, cloth 3/6 

EXPERIMENTS ON THE FLEXURE OF BEAMS. 

Resulting in the Discovery of New Laws of Failure by Buckling. By Albert 
E. Guy. Medium 8vo, cloth Net 9/- 

HANDY BOOK FOR THE CALCULATION OF STRAINS 

In Girders and Similar Structures and their Strength. Consisting of Formulae 

and Corresponding Diagrams, with numerous details for Practical Application, 

&c. By William Humber, A.M.Inst.C.E., &c. Fifth Edition. Crown 8vo, 

with nearly loo Woodcuts and 3 Plates, cloth .... 7/6 

"The formuIaB are neatly expressed, and the diagrams good." — Athemttitn. 

"We heartily commend this really handy book to our engineer and architect readers." — English 
Mechanic. 

TRUSSES OF WOOD AND IRON. 

Practical Applications of Science in Determining the Stresses, Breaking Weights, 

Safe Loads, Scantlings, and Details of Construction. With Complete Working 

Drawings. By William Griffiths, Surveyor. Oblong 8vo, cloth . 4/6 

" This handy little book enters so minutely into every detail connected with the construction of roof 
trusses that no student need be ignorant of these matters." — Practical Engineer, 

THE STRAINS ON STRUCTURES OF IRONWORK. 

With Practical Remarks on Iron Construction. By F. W. Sheilds, M.I.C.E. 
8vo, cloth 6/- 

A TREATISE ON THE STRENGTH OF MATERIALS* 

With Rules for application in Architecture, the Construotion of Suspension 

Bridges, Railways, &c. By Peter Barlow, F.R.S. A New Edition, revised by 

his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which are 

added. Experiments by Hodgkinson, Fairbairn, and Kirkaldy ; and Formulae 

for Calculating Girders, &c. Edited by Wm. Humber, A.M.I.C.E. 8vo, 400 pp., 

with 19 Plates and numerous Woodcuts, cloth 18/" 

" Valuable alike to the student, tyro, and the experienced practitioner, it will always rank in future, 
as it has hitherto done, as the standard treatise on mat particular subject." — Engineer. 

SAFE RAILWAY WORKING. 

A Treatise on Railway Accidents, their Cause and Prevention ; with a Descrip- 
tion of Modern Appliances and Systems. By Clement E. Stretton, C.E., 
With Illustrations and Coloured Plates. Third Edition, Enlarged. Crown 8vo, 
cloth . . 3/6 

" A book for the engineer, the directors, the managers : and, in short, all who wish for information 
on railway matters will find a perfect encyclopaadia in * Safe Railway Working.' " — Railway Review. 

EXPANSION OF STRUCTURES BY HEAT. 

By John Keily, C.E., late of the Indian Public Works Department. Crown 

8vo, cloth ............. 3/6 

" The aim the author has set before him, viz., to show the effects of heat upon metallic and other 
structures, is a laudable one, for this is a branch of physics upon which the engineer or architect can 
find but little reliable and comprehensive data in books." — Builder. 
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PUBLICATIONS OF THE ENGINEERING 
STANDARDS COMMITTEE. 



The Engineering Standards Committee is the outcome of a 
Committee appointed by the Institution of Civil Engineers at the 
instance of Sir John Wolfe Barry, K.C.B., to inquire into the 
advisability of Standardising Rolled Iron and Steel Sections. 

The Committee is supported by the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, the Institution of Naval 
Architects, the Iron and Steel Institute, and the Institution of Elec- 
trical Engineers ; and the value and importance of its labours has been 
emphatically recognised by His Majesty's Government, who have made 
a liberal grant from the Public Funds by way of contribution to the 
financial resources of the Committee. 

The subjects already dealt with, or under consideration by the 
Committee, include not only Rolled Iron and Steel Sections, but Tests 
for Iron and Steel Material used in the Construction of Ships and their 
Machinery, Bridges and General Building Construction, Railway Rolling 
Stock Underframes, Component Parts of Locomotives, Railway and 
Tramway Rails, Electrical Plant, Insulating Materials, Screw Threads 
and Limit Gauges, Pipe Flanges, Cement, &c. 

Reports already Published : — 

!• BRITISH STANDARD SECTIONS- 

List I. Equal Angles. — List 2. Unequal Angles. — Lists. Bulb Angles. 
List 4. Bulb Tees. — List 5. Bulb Plates. — List 7. Channels. — List 8. 
Beams. Fcap. folio, sewed ijust Published, Net 1/- 

2. BRITISH STANDARD TRAMWAY RAILS AND 

FISH PLATES: STANDARD SECTIONS AND SPECIFIC A^ 
TIOR 

Fcap. folio, sewed \^ Just Published, Net 21/- 

3- REPORT ON THE INFLUENCE OF GAUGE LENGTH 

AND SECTION OF TEST BAR ON THE PERCENTAGE 
OF ELONGATION, 
By Professor W. C. Unwin, F.R.S. Fcap. folio, sewed, 

{Just Published, Net 2/6 

4. PROPERTIES OF STANDARD BEAMS, 

Demy 8vo, sewed [/w^^ Published, Net 1/- 

6. PROPERTIES OF BRITISH STANDARD SECTIONS. 

Embracing Diagrams, Definitions, Tables, and Formulae. Demy 8vo, cloth. 

IJust Published, Net 5/- 

7. BRITISH STANDARD TABLES FOR COPPER CON- 

DUCTORS AND THICKNESSES OF DIELECTRIC. 

Fcap. folio, sewed [ Just Published, Net 2/6 

8* BRITISH STANDARD SPECIFICATION FOR 

TUBULAR TB^MWAY POLES. 

Fcap. folio, sewed [/w5^ Published. Net 5/- 

BRITISH ENGINEERING STANDARDS CODED LIST. 

Rolled Sections for Constructional Iron and Steel Tram Rails. Compiled by 
Robert Atkinson. 476 pages. 4to, cloth Net 21/- 
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MARINE ENGINEERING, SHIPBUILDING, 

NAVIGATION, ETC. 



MARINE ENGINES AND BOILERS. 

Their Design and Construction. A Handbook for the Use of Students. 
Engineers, and Naval Constructors. Based on the Work " Berechnung und 
Konstniktion der SchifFsmaschinen und Kessel," by Dr. G. Bauer, Engineer- 
in-Chief of the Vulcan Shipbuilding Yard, Stettin. Translated from the Second 
German Edition by E. M. Donkin and S. Bryan Donkin. A.M.I.C.E. Edited 
by Leslie S. Robertson, Secretary to the Engineering Standards Committee, 
M.I.C.E., M.I.M.E., M.I.N.A., &c. With numerous Illustrations and Tables. 
Medium 8vo, cloth .... [Nearly Ready. Price about Net 26/* 

Summary op Contents. PART I.— MAIN ENGINES.— Determination op Cylinder Dimen- 
sions. — The Utilisation op Steam in the Engine. — Strokeop Piston. — Number op Revolutions. 
— Turning Moment. — Balancing op the Moving Parts. — Arrangement op Main Engines. — ' 
Details op Main Engines. — The Cylinder. — Valves. — Various Kinds op Valve Gear. — Piston 
Rods. — Pistons.— Connecting Rod and Crosshead. — Valve Gear Rods. — Bed Plates. — Engine 
Columns. — Reversing and Turning Gear. PART II. — PUMPS. — Air, Circulating, Feed, and 
Auxiliary Pumps. PARTIIL— SHAFTING, RESISTANCE OFSHIPS, PROPELLERS.— Thrust 
Shapt and Thrust Block. — Tunnel Shapts and Plummer Blocks — Shapt Couplings. — Stern 
Tube.— The Screw Propeller.- Construction op the Screw. PART IV.— PIPES AND CON- 
NECTIONS.— General Remarks, Flanges, Valves, &c. — Under Water Fittings. — Main Steam, 
Auxiliary Steam, and Exhaust Piping. — Feed Water, Bilge, Ballast and Circulating Pipes. 
PART V. — STEAM BOILERS. — Firing and the Generation op Steam. — Cylindrical Boilers. 
— Locomotive Boilers. — Water-Tube Boilers. — Small Tube Water-Tube Boilers.— Smoke 
Box. — Funnel and Boiler Lagging. — Forced Draught. — Boiler Fittings and Mountings. — 
PART VI.— MEASURING INSTRUMENTS. PARTVII.— VARIOUS DETAILS.— Bolts, Nuts, 
Screw Threads, &c. — Platporms, Gratings, Ladders. — Foundations. — Sratings. — Lubrica- 
tion.— Ventilation op Engine Rooms.— Rulks por Spare Gear. PART VIII.— ADDITIONAL 
TABLES. 

THE NAVAL ARCHITECTS AND SHIPBUILDER'S 

POCKET-BOOK 

Of Formulae, Rules, and Tables, and Marine Engineer's and Surveyor's Handy 
Book of Reference. By Clement Mackrow, M.I.N. A. Eighth Edition, care- 
fully Revised and Enlarged. Fcap., leather .... Net 12/6 

• Summary op Contents. Signs and Symbols, Decimal Fractions. — ^Trigonometry. — Prac- 
tical Geometry. — Mensuration. — Centres and Moments op Figures. — Moments op Inertia 
AND Radii Gyration. — Algebraical Expressions por Simpson's Rules. — Mechanical Principles. 
— Centre op Gravity — Laws op Motion. — Displacement, Centre op Buoyancy. — Centre op 
Gravity op Ship's Hull. — Stability Curves and Metacentrbs. — Sea and Shallow-water 
Waves. — Rolling op Ships.— Propulsion and Resistance op Vessels. — Speed Trials. — Sailing, 
Centre opEpport. — Distances down Rivers, Coast Lines. — Steering and Rudders op Vessels. 
— Launching Calculations and Velocities. — Weight op Material and Gear. — Gun Par- 
ticulars AND Weight. — Standard Gauges. — Riveted Joints and Riveting. — Strength and 
Tests op Materials. — Binding and Shearing Stresses. — Strp.ngth op Shapting, Pillars, 
Wheels, etc. — Hydraulic Data, etc. — Conic Sections, Catenarian Curves. — Mechanical 
Powers, Work. — Board op Trade Regulations por Boilers and Engines. — Board op Trade 
Regulations por Ships. — Lloyd's Rules por Boilers. — Lloyd's Weight op Chains. — Lloyd's 
Scantlings por Ships. — Data op Engines and Vessels. — Ships' Fittings and Tests. — Seasoning 
Preserving Timber. — Measurement op Timber. — Alloys, Paints, Varnishes. — Data por 
Stowage. — Admiralty Transport Regulations. — Rules por Horse-power, Screw Pro- 
pellers, etc. — Percentages por Butt Straps. — Particulars op Yachts. — Masting and Rigging. 
— Distances op Foreign Ports. — Tonnage Tables. — Vocabulary op French and English Terms. 
— English Weights and Measures. — Foreign Weights and Measures. — Decimal Equivalents. 
— UsEPUL Numbers. — Circular Measures. — Areas op and Circumpkrences op Circles. — Areas 
OP Segments op Circles. — Tables op Squares and Cubes and Roots op Numbers. — Tables op 
Logarithms op Numbers. — Tables op Hyperbolic Logarithms. — ^Tables op Natural Sines, 
Tangents. — Tables op Logarithmic Sines, Tangents, etc. 

" In these days of advanced knowledge a work like this is of the greatest value. It contains a vast 
amount of information. We unhesitatingly say that it is the most valuable compilation for its specific 
purpose that has ever been printed. No naval architect, engineer, surveyor, seaman, wood or iron 
shipbuilder, can afford to be without this work." — Nautical Magaxine. 

" Should be used by all who are engaged in the construction or design of vessels. Will be found 
to contain the most useful tables and formulas required by shipbuilders, collected from the best 
authorities, and put together in a popular and simple form. It is of exceptional merit." — Enginur, 

" A pocket-book of this description must be a necessity in the shipbuilding trade. It contains a 
mass of useful information clearly expressed and presented in a handy form." — Marin* Enginur » 
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WANNAN'S MARINE ENGINEER'S GUIDE 

To Board of Trade Examinations for Certificates of Competency. Containing 

all latest Questions to Date, with Simple, Clear, and Correct Solutions; 

302 Elementary Questions with Illustrated Answers, and Verbal Questions and 

Answers ; complete Set of Drawings with Statements completed. By A. C. 

Wannan, C.E., Consulting Engineer, and £. W. I. Wannan, M.I.M.E.. 

Certificated First Class Marine Engineer. With numerous Engravings. Third 

Edition, Enlarged. 500 pages. Large crown 8vo. cloth . Net 10/6 

" The book is clearly and plainly written and avoids unnecessary explanations and formulas, and 
we consider it a valuable book for students of marine engineering." — Nautical Magaxint. 

WANNAN'S MARINE ENGINEER'S POCKET-BOOK. 

Containing latest Board of Trade Rules and Data for Marine Engineers. By 
A. C. Wannan. Third Edition, Revised, Enlarged, and Brought up to Date. 

Sauare i8mo, with Thumb Index, leather . . - 6/- 

" There is a great deal of useful information in this little pocket-book. It is of the rule-of-thumb 
order, and is, on that account, well adapted to the uses of the sea-going engineer." — Enginur. 

THE SHIPBUILDING INDUSTRY OF GERMANY. 

Compiled and Edited by G. Lehmann-Felskowski. With Coloured Prints, 
Art Supplements, and numerous Illustrations throughout the Text. Super- 
royal 4to, cloth IJust Published. Net 10/6 

SEA TERMS, PHRASES, AND WORDS 

(Technical Dictionary of) used in the English and French Languages. (English- 
French, French-English.J For the Use of Seamen, Engineers, Pilots, Ship- 
builders, Shipowners, ana Ship-brokers. Compiled by W. Pirrie, late of the 
African Steamship Company. Fcap. 8vo, cloth limp .... 6/- 

" This volume will be highly appreciated by seamen, engineers, pilots, shipbuilders and ship- 
owners. It will be found wondenully accurate and complete." — Scotsman. 

MARINE ENGINEER'S POCKET-BOOK. 

Consisting of useful Tables and Formulae. By Frank Proctor, A.I.N. A. 

Third Edition. Royal 32mo, leather 4/- 

" We recommend it to our readers as going far to supply a long-felt want." — Naval Science. 
*' A most useful companion to all marine engineers." — united Service Gazette. 

ELEMENTARY MARINE ENGINEERING. 

A Manual for Young Marine Engineers and Apprentices. By J. S. Brewer. 
Crown 8vo, cloth 1/6 

PRACTICAL NAVIGATION. 

Consisting of The Sailor's Sea-Book, by J. Greenwood and W. H. Rosser ; 
with Mathematical and Nautical Tables for Working the Problems, by H. Law, 
C.E., and Professor J. R. Young. i2mo, half-bound .... 7/- 

THE ART AND SCIENCE OF SAILMAKING. 

By Samuel B. Sadler, Practical Sailmaker, late in the employment of Messrs. 

Ratsey and Lapthorne, of Cowes and Gosport. Plates. 4to, cloth . 12/6 
" This extremely practical work gives a complete education in all the branches of the manufacture, 
cutting out, roping, seaming and goring. It is copiously illustrated, and will form a first-rate text-book 
and guide." — Portsmouth Ttmes. 

CHAIN CABLES AND CHAINS. 

Comprising Sizes and Curves of Links, Studs, &c., Iron for Cables and Chains, 
Chain Cable and Chain Making, Forming and Welding Links, Strength of 
Cables and Chains, Certificates for Cables, Marking Cables, Prices of Chain 
Cables and Chains, Historical Notes, Acts of Parliament, Statutory Tests, 
Charges for Testing, List of Manufacturers of Cables, &c., &c. By Thomas W. 
Traill, F.E.R.N., M.Inst.C.E., Engineer-Surveyor-in-Chief, Board of Trade, 
Inspector of Chain Cable and Anchor Proving Establishments, and General 
Superintendent, Lloyd's Committee on Proving Establishments. With numerous 
Tables, Illustrations, and Lithographic Drawings. Folio, cloth. . £2 2s. 
." It contains a vast amount of valuable information. Nothing seems to be wanting to make it a 
complete and standard work of reference on the subject." — Nautical Magazine, 
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MINING, METALLURGY, AND 
COLLI ERY WOR KING, 

THE OIL FIELDS OF RUSSIA AND THE RUSSIAN 

PETROLEUM INDUSTRY. 
A Practical Handbook on the Exploration, Exploitation, and Management of 
Russian Oil Properties, including Notes on the Origin of Petroleum in Russia, 
a Description of the Theory and Practice of Liquid Fuel, and a Translation of 
the Rules and Regulations concerning Russian Oil Properties. By A. Bebby 
Thompson, A.M.I.M.E., late Chief Engineer and Manager of the European 
Petroleum Company's Russian Oil Properties. About 500 pp. With numerous 
Illustrations and Photographic Plates, and a Map of the Balakhany-Saboontchy- 
Romany Oil Field. Super-royal 8vo, cloth . [/«s^ Published. Net £3 3s. 

MACHINERY FOR METALLIFEROUS MINES. 

A Practical Treatise for Mining Engineers, Metallurgists and Managers of 

Mines. By E. Henry Davies. M.E., F.G.S. 600 pp. With Folding Plates 

and other Illustrations. Medium 8vo, cloth .... Net 26/- 

" Deals exhaustively with the many and complex details which eo to make up the sum total of 

machinery and other requirements for the successful working of metalliferous mines, and as a book of 

ready reference is of the highest value to mine managers and directors."— 3finin^/otf ma/. 

THE DEEP LEVEL MINES OF THE RAND, 

And their Future Development, considered from the Commercial Point of View. 
By G. A. Denny (of Johannesburg), M.N.E.I.M.E., Consulting Engineer to the 
General Mining and Finance Corporation, Limited, of London, &rlin, Paris, 
and Johannesburg. Fully Illustrated with Diagrams and Folding Plates. Royal 

8vo, buckram Net 26/- 

" Mr. Denny by confining himself to the consideration of the future of the deep-level mines of the 
Rand breaks new ground, and by dealing with the subject rather from a commercial standpoint than 
Irom a scientific one, appeals to a wide circle of readers. The book cannot fail to prove of very great 
value to investors in South African miaes."— Mining Journal. 

PROSPECTING FOR GOLD. 

A Handbook of Practical Information and Hints for Prospectors based on 
Personal Experience. By Daniel J. Rankin, F.R.S.G.S., M.R.A.S., formerly 
Manager of the Central African Company, and Leader of African Gold Pros- 
pecting Expeditions. With Illustrations specially Drawn and Engraved for the 

Work. Fcap. 8vo, leather Net 7/6 

" This well-compiled book contains a collection of the richest gems of useful knowledge for the 

prospector's benefit. A special table is given to accelerate the spotting at a glance of minerals 

associated with gold." — Mining Journal. 

THE METALLURGY OF GOLD. 

A Practical Treatise on the Metallurgical Treatment of Gold-bearing Ores. 

Including the Assaying, Melting, and Refining of Gold. By M. Eisslbr, 

M.Inst.M.M. Fifth Edition, Enlarged. With over 300 Illustrations and 

Numerous Folding Plates. Medium 8vo, cloth .... Net 21/- 

" This book thoroughly deserves its title of a • Practical Treatise.' The whole process of gold 

mining, from the breaking of the quartz to the assay of the bullion, is described in clear and orderly 

narrative and with much, but not too much, fulness of detail."— Saturday Review. 

THE CYANIDE PROCESS OF GOLD EXTRACTION. 

And its Practical Application on the Witwatersrand Gold Fields and elsewhere. 

By M. EissLER, M.Inst.M.M. With Diagrams and Working Drawings. Third 

Edition. Revised and Enlarged. 8vo, cloth . . Net 7/6 

" This book is just what was needed to acquaint mining men with the actual working of a process 

which is not only the most popular, but is, as a general rule, the most successfiil for the extraction of 

gold from tailings." — Mining Journal. 

DIAMOND DRILLING FOR GOLD & OTHER MINERALS. 

A Practical Handbook on the Use of Modern Diamond Core-Drills in Prospect- 
ing and Exploiting Mineral-bearing Properties, including Particulars of the Cost 
of Apparatus and Working. By G. A. Denny, M.N.E.Inst.M.E., M.Inst.M.M. 

Medium 8vo, 168 pp., with Illustrative Diagrams 12/6 

"There is certainly scope for a work on diamond drilling, and Mr. Denny deserves grateful 
recognition for supplying a decided vrant."—Mining Journal. 
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GOLD ASSAYING. 

A Practical Handbook, giving the Modus Operandi for the Accurate Assay of 
Auriferous Ores and Bullion, and the Chemical Tests required in the Processes 
of Extraction by Amalgamation. Cyanidation, and Chlorination. With an 
Appendix of Tables and Statistics. By H. Joshua Phillips. F.I.C. F.C.S., 
Assoc.Inst.C.E., Author of "Engineering Chemistry," &c. With Numerous 
Illustrations. Large Crown 8vo, cloth . . [Just Published. Net 7/6 

FIELD TESTING FOR GOLD AND SILVER. 

A Practical Manual for Prospectors and Miners. By W. H. Merritt, 
M.N.E.InstM.E., A.R.S.M., &c. With Photographic Plates and other Illustra- 
tions. Fcap. 8vo. leather Net 6/- 

** As an instructor of prospectors' classes Mr. Merritt has the advantage of knowine exactly the 
Information likely to be most valuable to the miner in the field. The contents cover all the details of 
sampling and testing gold and silver ores. A useful addition to a prospector's kit." — Mining Journal, 

THE PROSPECTOR'S HANDBOOK. 

A Guide for the Prospector and Traveller in Search of Metal-Bearing or other 
Valuable Minerals. By I. W. Anderson. M.A. (Camb.), F.R.G.S. Ninth Edition. 
Small crown 8vo, 3/6 cloth ; or. leather 4/6 

*' Will supply a much felt want, especiallv among Colonists, in whose way are so often thrown many 
mlneraloglcal specimens the value of which it is difficult to determine." — Engineer. 

** How to find commercial minerals, and how to identify them when they are found, are the leading 

Eoints to which attention is directed. The author has managed to pack as much practical detail into 
is pages as would supply material for a book three times its sise." — Mining Journal. 

THE METALLURGY OF SILVER. 

A Practical Treatise on the Amalgamation, Roasting, and Lixiviation of Silver 

Ores. Including the Assaying. Melting, and Refining of Silver Bullion. By 

M. Eissler, M.Inst.M.M. Third Edition. Crown 8vo, cloth 10/6 

"The work will supply a long felt want amongst practical men, and at the same time be of value 

to students and others indirectly connected with tne industries." — Mining Journal. 

THE HYDRO-METALLURGY OF COPPER. 

Being an Account of Processes Adopted in the Hydro-Metallurgical Treatment 
of Cupriferous Ores, including the Manufacture of Copper Vitriol. With 
Chapters on the Sources of Supply of Copper and the Roasting of Copper 
Ores. By M. Eissler, M.Inst.M.M. 8vo, cloth .... Net 12/6 



" In this volume the various processes for the extraction of copper by wet methods are fully 
detailed. Costs are given when available, and a great deal of useful information about the copper 
industry of the world is presented in an interesting and attractive manner." — Mining Journal. 



THE METALLURGY OF ARGENTIFEROUS LEAD. 

A Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modern Smelting Furnaces and Plants in Europe and America. 
By M. Eissler, M.Inst.M.M., Author of "The Metallurgy of Gold," &c. 

Crown 8vo, 400 pp., with 183 Illustrations, cloth 12/6 

" The numerous metaillurgical processes, which are fully and extensively treated of, embrace all the 

stages experienced in the passage of the lead Irom the various natural states to its issue from the refinery 

as an article of commerce." — Practical Engineer. 

METALLIFEROUS MINERALS AND MINING. 

By D. C. Davies, F.G.S. Sixth Edition, thoroughly Revised and much Enlarged 
by his Son, E. Henry Davies, M.E., F.G.S. 600 pp., with 173 Illustrations. 

Large crown Svo, cloth Net 12/6 

" Neither the practical miner nor the general reader, interested in mines, can have a better book 
for his companion and his guide." — Mining Journal. 

EARTHY AND OTHER MINERALS AND MINING. 

By D. C. Davies, F.G.S., Author of "Metalliferous Minerals." &c. Third 
Edition, Revised and Enlarged by his Son, E. Henry Davies, M.E., F.G.S. 

With about 100 Illustrations. Crown Svo, cloth 12/6 

"We do not remember to have met with any English work on mining matters that contains the 
same amount of information packed in equally convenient form." — Academy. 

BRITISH MINING. 

A Treatise on the History, Discovery, Practical Development, and Future 
Prospects of Metalliferous Mines in the United Kingdom. By Robert Hunt, 
F.R.S., late Keeper of Mining Records. Upwards of 950 pp., with 230 Illustra- 
tions. Second Edition, Revised. Super-royal Svo, cloth . . 
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POCKET-BOOK FOR MINERS & METALLURGISTS. 

Comprising Rules, Formulae, Tables, and Notes, for Use in Field and Office 

Work. By F. Danvers Power, F.G.S., M.E. Second Edition, Corrected. 

Fcap. 8vo, leather 9/- 

** This excellent book is an admirable example of its kind, and ought to find a large sale amongst 
English-speaking prospectors and mining engineers." — Engineering. 

THE MINER'S HANDBOOK. 

A Handy Book of Reference on the subjects of Mineral Deposits, Mining 
Operations, Ore Dressing, &c. For the Use of Students and others interested in 
Mining matters. Compiled by John Milne, F.R.S., Professor of Mining in the 
Imperial University of Japan. Third Edition. Fcap. 8vo, leather . 7/6 

." Professor Milne's handbook is sure to be received with favour by all connected with mining, and 
will be extremely popular among students."— A thenteum. 

IRON ORES OF GREAT BRITAIN AND IRELAND. 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching for 
and Working them. With a Notice of some of the Iron Ores of Spain. By 
J. D. Kendall, F.G.S., Mining Engineer. Crown 8vo, cloth . . . 16/- 

MINE DRAINAGE. 

A Complete Practical Treatise on Direct-acting Underground Steam Pumping 
Machinery. By Stephen Michell. Second Edition, Re-written and Enlarged. 
With 250 Illustrations. Royal 8vo, cloth Net 26/- 

HORIZONTAL PUMPING ENGINES— Rotary and Noh-Rotary Horizontal Engines- 
Simple AND Compound Steam Pumps— VERTICAL PUMPING ENGINES— Rotary and Non- 
rotary Vertical Engines — Simple and Compound Steam Pumps — Triple-Expansion Steam 
Pumps — Pulsating Steam Pumps — Pump Valves — Sinking Pumps, &c., &c. 

" This volume contains an immense amount of important and interesting new matter. The book 
should undoubtedly prove of great use to all who wish for information on the subject." — The Engineer. 

ELECTRICITY AS APPLIED TO MINING. 

By Arnold Lupton, M.Inst.C.E., M.I.M.E., M.I.E.E., late Professor of Coal 
Mining at the Yorkshire College, Victoria University, Mining Engineer and 
Colliery Manager; G. D. Aspinall Parr, M.I.E.E., A.M.I.M.E., Associate of 
the Central Technical College, City and Guilds of London, Head of the 
Electrical Engineering Department, Yorkshire College, Victoria University ; 
and Herbert Perkin, M.I.M.E., Certificated Colliery Manager, Assistant 
Lecturer in the Mining Department of the Yorkshire College, Victoria University. 
With about 170 Illustrations. Medium 8vo, cloth .... Net 9/- 
(For Summary of Contents, see page 23.) 

THE COLLIERY MANAGER'S HANDBOOK. 

A Comprehensive Treatise on the Laying-out and Working of Collieries, 
Designed as a Book of Reference for Colliery Managers, and for the Use of 
Coal-Mining Students preparing for First-class Certificates. By Caleb Pamely, 
Mining Engineer and Surveyor ; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Institute 
of Mining Engineers. With over 1,000 Diagrams, Plans, and other Illustrations. 
Fifth Edition, Carefully Revised and Greatly Enlarged. 1,200 pp. Medium 8vo, 
cloth [Just Published. Net £1 6s. 

Geology. — Search for Coal. — Mineral Leases and other Holdings.— Shaft Sinking. — 
Fitting Up the Shaft and Surface Arrangements. — Steam Boilers and their Fittings. — 
Timbering and Walling. — Narrow Work and Methods of Working. — Underground Convey- 
ance. — Drainage. — The Gases met with in Mines ; Ventilation.— On the Friction of Air in 
Mines. — The Priestman Oil Engine ; Petroleum and Natural Gas. — Surveying and Plan- 
ning. — Safety Lamps and Fire-Damp Detectors. — Sundry and Incidental Operations and 
Appliances. — Colliery Explosions. — Miscellaneous Questions and Answers. — Appendix : 
Summary of Report of H.M. Commissioners on Accidents in Mines. 

" Mr. Pamely's work is eminently suited to the purpose for which it is intended — being clear, 
interesting, exhaustive, rich in detail, and up to date, giving descriptions of the latest machines in every 
department. A mining engineer could scarcely go wrong who followed this work." — Colliery Guardian. 

" Mr. Pamely has not only given us a comprehensive reference boolc of a very high order, suitable 
to the requirements of mining engineers and colliery managers, but has also provided mining students 
with a class-book that is as interesting as it is instructive."-— Co//Mry Manager. 

" This is the most complete * all-round ' work on coal-mining published in the English language. 
. , • No library of coal-mining books is complete without it."— Colliery Engineer (Scranton, Pa., U.S J^..). 
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PRACTICAL COAL MINING. 

An Elementary Class Book for the use of Students preparing for the Examina- 
tions of the Board of Education and for Colliery Manager's Certificates, by 
T. H. CocKiN, Mining Engineer, Lecturer on Coal Mining at University College, 
Sheffield. Crown 8vo, 450 pages, with 200 Illustrations. 

[Nearly Ready. Price about 4/6 Net. 

COLLIERY WORKING AND MANAGEMENT. 

Comprising the Duties of a Colliery Manager, the Oversight and Arrangement 
of Labour and Wages, and the dififerent Systems of Working Coal Seams. By 
H. F. BuLMAN and R. A. S. Redmavne. 350 pages, with 28 Plates and other 
Illustrations, including Underground Photographs. Medium 8vo, cloth . 16/- 



" Tbis Is, indeed, an admirable Handboolc for Colliery Managers, in fact, it is an indispensable 
liunct to a Colliery Manager's education, as well as being a most useful and interesting work c 
suDject for all wbo in any way have to do with coal mining. The underground photographs are an 



adjunct to a Colliery Manager's education, as well as being a most useful and interesting work on the 
suDject for all who in any way have to do with coal mining. The underground photographs are an 
attractive feature of the work, being very life-like and necessarily true representations of the scenes 
they depict."— Co/Zury Guardian. 

" Mr. Bulman and Mr. Redmayne are to be congratulated on having supplied an authoritative 
work dealing with a side of the subject of coal mining which has hitherto received but scant treatment. 
The illustsations are excellent."— Nolwr*. 

COAL AND COAL MINING* 

By the late Sir Warington W. Smyth, M.A., F.R.S. Eighth Edition. Revised 
and Extended by T. Forstbr Brown. Chief Inspector of the Mines of the Crown 
and of the Duchy of Cornwall. Crown 8vo, cloth 3/6 

*' As an outline is given of eveir known coal-field in this and other countries, as well as of the 
principal methods of working, the book will doubtless interest a very large number of readers." — 
Mining Journal. 

NOTES AND FORMUL/E FOR MINING STUDENTS. 

By John Herman Merivale, M.A., Late Professor of Mining in the Durham 

College of Science, Newcastle-upon-Tyne. Fourth Edition, Revised and 

Enlarged, by H. F. Bulman, A.M.Inst.C.E. Small crown 8vo, cloth 2/6 

" The author has done his work in a creditable manner, and has produced a book that will be of 
service to students, and those who are practically engaged in mining operations."— £M^'H«er. 

INFLAMMABLE GAS AND VAPOUR IN THE AIR 

(The Detection and Measurement of). By Frank Clowes, D.Sc, Lond., F.I.C. 

With a Chapter on The Detection and Measurement of Petroleum Vapour, 

by BovERTON Redwood, F.R.S.E. Crown 8vo, cloth . Net 6/- 

" Professor Clowes has given us a volume on a subject of much industrial importance. . . . 
Those interested in these matters may be recommended to study this book, which is easy of compre- 
hension and contains many good things." — The Engineer. 

COAL & IRON INDUSTRIES OF THE UNITED KINGDOM. 

Comprising a Description of the Coal Fields, and of the Principal Seams of Coal 
with Returns of their Produce and its Distribution, and Analyses of Special 
Varieties. Also, an Account of the Occurrence of Iron Ores in Veins or Seams ; 
Analyses of each Variety ; and a History of the Rise and Progress of Pig Iron 
Manufacture. By Richard Meade. 8vo, cloth .... £1 8s* 

" A book of reference which no one engaged in the iron or coal trades should omit from his 
library."— /ron and Coal Trades Review. 

ASBESTOS AND ASBESTIC. 

Their Properties, Occurrence, and Use. By Robert H. Tones, F.S.A., 
Mineralogist, Hon. Mem. Asbestos Club, Black Lake, Canada. With Ten 
Collotype Plates and other Illustrations. Demy 8vo, cloth . 16/- 

An interesting and invaluable work."— Colliery Guardian. 

GRANITES AND OUR GRANITE INDUSTRIES. 

By George F. Harris, F.G.S. With Illustrations. Crown 8vo, cloth . 2/6 

TRAVERSE TABLES. 

For use in Mine Surveying. By William Lintern, C.E. With two Plates. 
Small crown 8vo, cloth Net 3/- 
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THE ELEMENTS OF ELECTRICAL ENGINEERING. 

A First Year's Course for Students. By Tyson Sewell, A.I.E.E., Assistant 

Lecturer and Demonstrator in Electrical Engineering at the Polytechnic, Regent 

Street, London. Second Edition, Revised, with Additional Chapters on 

Alternating Current Working, and Appendix of Questions and Answers. 

450 pages, with 274 Illustrations. Demy 8vo, cloth [/ms^ Published. Net 7/6 

Ohm's Law. — Units Employed in Electrical Engineering. — Series and Parallel 
Circuits; Current Density and Potential Drop in the Circuit. — The Heating Effect of 
THE Electric Current. — The Magnetic Effect of an Electric Current. — The Magnetisa- 
tion of Iron. — Electro-Chemistry; Primary Batteries. — Accumulators. — Indicating 
Instruments; Ammeters, Voltmeters, Ohmmeters. — Electricity Supply Meters. — Measuring 
Instruments, and the Measurement of Electrical Resistance. — Measurement of Potential 
Dipfbrbncb, Capacity, Current Strength, and Permeability. — Arc Lamps. — Incandescent 
Lamps; Manufacture and Installation; Photometry. — ^The Continuous Current Dynamo. 
— Direct Current Motors, — Alternating Currents. — Transformers, Alternators, Syn- 
chronous Motors. — Polyphase Working. — Appendix op Questions and Answers. 

"An excellent treatise for students of the elementary facts connected with electrical 
engineering." — The Electrician. 

" One of the best books for those commencing the study of electrical engineering. Everything 
is explained in simple language which even a beginner cannot fail to understand."— £n/B^»Mf. 

" One welcomes this hook, which is sound in its treatment, and admirably calculated to give 
students the knowledge and information they most require." — Nature, 

CONDUCTORS FOR ELECTRICAL DISTRIBUTION. 

Their Materials and Manufacture, The Calculation of Circuits, Pole-Line Con- 
struction, Underground Working, and other Uses. ByF. A. C. Perrine, A.M., 
D.Sc. ; formerly Professor of Electrical Engineering, Leland Stanford, Jr., 
University; M.Amer.I.E.E. 8vo, cloth Net 20/- 

Conductor Materials — Alloyed Conductors — Manufacture of Wire— Wire-Finishing— 
Wire Insulation — Cables — Calculation of Circuits — Kelvin's Law of Economy in Conduc- 
tors — Multiple Arc Distribution — Alternating Current Calculation—Overhead Lines — 
Pole Line — Line Insulators — Underground Conductors. 

WIRELESS TELEGRAPHY. 

Its Origins, Development, Inventions, and Apparatus. By Charles Henry 
Sewall. With 85 Diagrams and Illustrations. Demy 8vo, cloth. 

[Just Published. Net 10/6 

ARMATURE WINDINGS OF DIRECT CURRENT DY^ 

NAMOS* 
Extension and Application of a General Winding Rule. By E. Arnold, 
Engineer. Assistant Professor in Electrotechnics and Machine Design at the 
Riga Polytechnic School. Translated from the Original German by Francis 
B. De Gress, M.E., Chief of Testing Department, Crocker- Wheeler Company. 
With 146 Illustrations. Medium 8vo, cloth Net 12/» 

ELECTRICITY AS APPLIED TO MINING* 

By Arnold Lupton, M.Inst.C.E., M.I.M.E.. M.I.E.E., late Professor of 
Coal Mining at the Yorkshire College, Victoria University, Mining Engineer 
and Colliery Manager ; G. D. Aspinall Parr, M.I.E.E., A.M.I.M.E., 
Associate of the Central Technical College, City and Guilds of London, Head 
of the Electrical Engineering Department, Yorkshire College, Victoria Univer- 
sity ; and Herbert Perkin, M.I.M.E., Certificated Colliery Manager, 
Assistant Lecturer in the Mining Department of the Yorkshire College, Victoria 
University. With about 170 Illustrations. Medium 8vo, cloth . Net 9/- 

Introductory.— Dynamic Electricity.— Driving of the Dynamo.— The Steam Turbine. 
Distribution of Electrical Energy.— Starting and Stopping Electrical Generators and 
Motors.— Electric Cables. — Central Electrical Plants. — Electricity applied to Pumping 
AND Hauling.— Electricity applied to Coal-Cutting.— Typical Electric Plants Recently 
Erected.— Electric Lighting by Arc and Glow Lamps.— Miscellaneous Applications of 
Electricity.- Electricity as Compared with Other Modes of Transmitting Power.— 
Dangers of Electricity. 
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DYNAMO, MOTOR AND SWITCHBOARD CIRCUITS 

FOR ELECTRICAL ENGINEERS. 
A Practical Book dealing with the subject of Direct, Alternating and Polyphase 
Currents. By William R. Bowkbr. C.E., M.E., E.E., Consulting Tramway 
Engineer. 8vo, cloth [/vsr Published. Nit 6/- 

DYNAMO ELECTRIC MACHINERY: ITS CONSTRUCTION, 

DESIGN, AND OPERATION. 

By Samuel Sheldon, A.M., Ph.D., Professor of Physics and Electrical 
Engineering at the Polytechnic Institute of Brooklyn, assisted by Hobart 
Mason, B.S. 

In two volumes, sold separately, as follows : — 

Vol. I.— DIRECT CURRENT MACHINES. Third Edition, Revised. Large 
Crown 8vo. 280 pages, with 200 Illustrations . . Net 12/- 

Vol. II.— ALTERNATING CURRENT MACHINES. Large Crown Svo. 

260 pages, with 184 Illustrations Net 12/- 

Designed as Text-books for use In Technical Educational Institutions, and by Engineers whose 
work includes the handling of Direct and Alternating Current Machines respectively, and for 
Students proficient in mathematics. 

ELECTRICAL AND MAGNETIC CALCULATIONS. 

For the Use of Electrical Engineers and Artisans, Teachers, Students, and all 

others interested in the Theory and Application of Electricity and Magnetism. 

By A. A. Atkinson, Professor of Electricity in Ohio University. Crown Svo, 

cloth Net 9h 

" To teachers and those who already possess a fair knowledge of their subject we can recommend 
this book as being useful to consult when requiring data or formulas which it is neither convenient 
nor necessary to retain by memory." — The Electrician. 

SUBMARINE TELEGRAPHS. 

Their History, Construction and Working. Founded in part on Wunschen- 
dorff's "Traits de Telegraphic Sous Marine," and Compiled from Authoritative 
and Exclusive Sources. By Charles Bright, F.R.S.E, A.M.Inst.C.E., M.I.E.E. 
780 pp., fully illustrated, including Maps and Folding Plates. Royal Svo, cloth. 

Net £3 38. 

"There are few, if any, persons more fitted to write a treatise on submarine telegraphy than Mr. 
Charles Bright. He has done his work admirably, and has written in a way which will appeal as 
much to the layman as to the engineer. This admirable volume must for many years to come bold the 
position of the English classic on submarine telegraphy." — Engineer. 

" This book is full of information. It makes a book of reference which should be in every engineer's 
library." — Nature. 

"Mr. Bright's interestingly written and admirably illustrated book will meet with a welcome 
reception from cable men." — Electrician. 

" The Author deals with his subject from all points of view — political and strategical as well as 
scientific — the work will be of interest not only to men of science, but to the general public. We can 
strongly recommend it."— A theneeum. 

THE ELECTRICAL ENGINEER'S POCKET-BOOK. 

Consisting of Rules, Formulae, Tables, and Data. By H. R. Kbmpe, 

M.I.E.E., A.M.Inst.C.E.. Technical Officer, Postal Telegraphs, Author of 

** A Handbook of Electrical Testing," &c. Second Edition, Thoroughly Revised, 

with Additions. With numerous Illustrations. Royal 32mo, oblong, leather 6/- 

" It is the best book of its kind." — Electrical Engineer. 

" The Electrical Engineer's Pocket-Book is a good one." — Electrician. 

" Strongly recommended to those engaged in the electrical industries." — Electrical Review. 

POWER TRANSMITTED BY ELECTRICITY. 

And applied by the Electric Motor, including Electric Railway Construction. 
By P. Atkinson, A.M., Ph.D. Third Edition, fully Revised, and New Matter 
added. With 94 Illustrations. Crown Svo, cloth .... Net 9/- 

DYNAMIC ELECTRICITY AND MAGNETISM. 

By Philip Atkinson, A.M., Ph.D., Author of " Elements of Static Electricity," 
&c. Crown Svo, 417 pp., with 120 Illustrations, cloth .... 10/6 
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THE MANAGEMEPn* OF DYNAMOS. 

A Handy book of Theory and Practice for the Use of Mechanics, Engineers, 
Students and others in Charge of Dynamos. By G. W. Lummis-Paterson. 
Third Edition, Revised. Crown 8vo, cloth . . . . . 4/6 

" An example which deserves to be taken as a model by other authors. The subject is treated in a 
manner which any intelligent man who is fit to be entrusted with charge of an engine should be able to 
understand. It is a useful book to all who make, t^d or employ electric machinery." — Architect. 

THE STANDARD ELECTRICAL DICTIONARY. 

A Popular Encyclopaedia of Words and Terms Used in the Practice of Electrical 

Engineering. Containing upwards of 3,000 Definitions. By T. O'Conor Sloane, 

A.M., Ph.D. Third Edition, with Appendix. Crown 8vo, 690 pp., 390 

Illustrations, cloth Net 7/6 

" The work has many attractive features in it, and is, beyond doubt, a well put together and useful 
publication. The amount of ground covered may be gathered from the fact that in the index about 
S,ooo references will be found." — Electrical Review. 

ELECTRIC LIGHT FITTING. 

A Handbook for Working Electrical Engineers, embodying Practical Notes on 
Installation Management. By J. W. Urquhart, Electrician, Author of "Electric 
Light," &c. With numerous Illustrations. Third Edition, Revised, with 
Additions. Crown 8vo, cloth 6/- 

"This volume deals with the mechanics of electric lighting, and is addressed to men who are 
already engaged in the work, or are training for it. The work traverses a great deal of ground, and 
may be re^ as a sequel to the author's useful work on * Electric Light.' " — Electrician. 

" The book is well worth the perusal of the workman, for whom It is written." — Electrical Review. 

ELECTRIC LIGHT. 

Its Production and Use, Embodying Plain Directions for the Treatment of 

Dynamo-Electric Machines, Batteries, Accumulators, and Electric Lamps. By 

J. W. Urquhart, C.E. Sixth Edition, Enlarged. Crown 8vo, cloth . 7/6 

*' The whole ground of electric lighting is more or less covered and explained in a very clear and 
concise manner." — Electrical Review. 

" A vade-mecum of the salient facts connected with the science ot electric lighting." — Electrician. 

DYNAMO CONSTRUCTION. 

A Practical Handbook for the Use of Engineer Constructors and Electricians-in- 

Charge. Embracing Framework Building, Field Magnet and Armature Winding 

and Grouping, Compounding, &c. By J. W. Urquhart. Second Edition, 

Enlarged. With 114 Illustrations. Crown 8vo, cloth .... 7/6 

" Mr. Urquhart's book is the first one which deals with these matters in such a way that the 
engineering student can understand them. The book is very readable, and the author leads his readers 
up to difficult subjects by reasonably simple tests."— Engineering Review. 

ELECTRIC SHIP-LIGHTING. 

A Handbook on the Practical Fitting and Running of Ship's Electrical Plant. 

For the Use of Shipowners and Builders, Marine Electricians, and Sea-going 

Engineers-in-Charge. By T. W. Urquhart, C.E. Second Edition. Revised 

and Extended. With 88 Illustrations, crown 8vo, cloth .... 7/6 

" The subject of ship electric lighting is one of vast importance, and Mr. Urquhart is to be highly 
complimented for placing such a valuable work at the service of marine electricians." — The Steamship. 

ELECTRIC LIGHTING (ELEMENTARY PRINCIPLES OF). 

By Alan A. Campbell Swinton, M.Inst.C.E., M.I.E.E. Fifth Edition, 
With 16 Illustrations. Crown 8vo, cloth 1/6 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

A Practical Handbook on the Erection and Running of Small Installations, with 
Particulars of the Cost of Plant and Working. By J. H. Knight. Third 
Edition, Revised. Crown 8vo, wrapper 1/- 

HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs. Containing Illustrations and Detailed 
Instructions for Constructing a Small Dynamo to Produce the Electric Light. 
By Alfred Crofts. Sixth Edition, Revised. Crown 8vo, cloth . 2/- 

THE STUDENT'S TEXT-BOOK OF ELECTRIQTY. 

By H. M. NoAD, F.R.S. 650 pp., with 470 Illustrations. Crown 8vo, cloth. 9/- 
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ARCHITECTURE, BUILDING, ETC. 



SPECinCATIONS IN DETAIL. 

By Frank W. Macby, Architect. Author of *• Conditions of Contract." Second 
Edition. Revised and Enlarged, containing 644 Pages and 2,000 Illustrations. 
Royal 8vo. cloth [Just Published. Net 21/- 

SUMMARY OF CONTENTS. 

Gbnbral Notes (including Points in Specification Writing, The Order of a Specifi- 
cation, AND Notes on Items oftkn Omitted from a Specification).— Form of Outside 
Cover to a Specification.— Specification of Works and List of General Conditions. — 
Preliminary Items (including Shoring and House Breaker).— Drainage (including Rain- 
water Wells and Reports).— Excavator ^including Concrete Floors, Roofs, Stairs and 
Walls).— Pavior.— Bricklayer (including Flintwork, River and other Walling, Spring- 
Water Wells, Storage Tanks, Fountains, Filters, Terra Cotta and Faience).— Mason. — 
Carpenter, Joiner and Ironmonger (including Fencing and Piling).— Smith and Founder 
(including Heating, Fire Hydrants. Stable and Cow House Fittings).— Slater (including 
Slate Mason).— Tiler.— Stone Tiler.— Shingler.— Thatcher.— Plumber (including Hot- 
Water Work). — Zincworker. — Coppersmith. — Plasterer. — Gasfitter. — Bellhanger. — 
Glaxibr.— Painter. — Paperhangbr. —General Repairs and Alterations. — Ventilation. — 
Road-Makino.— Electric Lighting.— Index. 

PRACTICAL BUILDING CONSTRUCTION. 

A Handbook for Students Preparing for Examinations, and a Book of Reference 
for Persons Engaged in Building. By John Parnell Allen, Surveyor, 
Lecturer on Building Construction at the Durham College of Science, Newcastle- 
on-Tyne. Fourth Edition, Revised and Enlarged. Medium 8vo, 570 pages, with 
over 1,000 Illustrations, cloth .... [Ji^st Published. Net 7/6 

"The most complete exposition of building construction we have seen. It contains all that is 
necessary to prepare students for the various examinations in building construction." — Building News. 

"The author depends nearly as much on his diagrams as on his type. The pages suggest the 
hand of a man of experience in building operations — and the volume must be a blessing to many 
teachers as well as to students." — The Architect. 

PRACTICAL MASONRY. 

A Guide to the Art of Stone Cutting. Comprising the Construction, Setting-out, 

and Working of Stairs, Circular Work, Arches, Niches, Domes, Pendentives, 

Vaults, Tracery Windows, &c. ; to which are added Supplements. relating to 

Masonry Estimating and Quantity Surveying, and to Building Stones and 

Marbles, and a Glossary of Terms. For the Use of Students, Masons, and 

Craftsmen. By William R. Purchase, Building Inspector to the Borough of 

Hove. Fifth Edition, Enlarged. Royal 8vo, 226 pages, with 52 Lithographic 

Plates, comprising over 400 Diagrams, cloth . [Just Published. Net 7/6 

"The book is a practical treatise on the subject, the author himself having commenced as an 
operative mason, and afterwards acted as foreman mason on many large and important buildings prior 
to the attainment of his present position. Most of the examples given are from actual work carried 
out. It should be found of general utility to architectural students and others, as well as to those to 
whom it is specially addressed."— /owrna^ of the Royal Institute of British Architects. 

MODERN PLUMBING, 

STEAM AND HOT WATER HEATING. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect, 
and the Builder. By J. J. Lawler, Author of "American Sanitary Plumbing," 
&c. With 284 Illustrations and Folding Plates. 4to, cloth . Net 21/- 

HEATING BY HOT WATER, 

VENTILATION AND HOT WATER SUPPLY. 

By Walter Jones, M.I.M.E. 360 pages, with 140 Illustrations. Medium 8vo, 
cloth [Just Published. Net q/- 

CONCRETE: ITS NATURE AND USES* 

A Book for Architects, Builders, Contractors, and Clerks of Works. By Georgs 

L. Sutcliffe, A.R.I.B.A. 350 pages, with Illustrations. Crown 8vo, cloth 7/6 

" The author treats a difficult subject in a lucid manner. The manual fills a long felt gap. It is 
careful and exhaustive ; equally useful as a student's guide and an architect's book of reference." — 
Journal of the Royal Institute of British Architects. 
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LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1904. 

A Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. Re-constructed, Re-written, and 
Greatly Enlarged. By Francis T, W. Miller. 800 closely-printed pages, 
crown 8vo, cloth U^^^ Published. 4/- 

"Thls book Is a very use^l one, and should find a place in every English office connected with the 
building and engineering professions." — Industries. '* An excellent book of reference." — Architect. 

" Comprehensive, reliable, well arranged, legible, and well bound." — British Architect. 

MEASURING AND VALUING ARTIFICERS' WORK 

(The Student's Guide to the Practice of). Containing Directions for taking 
Dimensions, Abstracting the same, and bringing the Quantities into Bill, with 
Tables of Constants for Valuation of Labour, and for the Calculation of Areas 
and Solidities. Originally edited by E. Dobson, Architect. With Additions by 

E. W. Tarn, M.A. Seventh Edition. Revised. Crown 8vo, cloth . . 7/6 
" The most complete treatise on the principles of measuring and valuing' artificers' work." — Building 

News, 

TECHNICAL GUIDE, MEASURER, AND ESTIMATOR. 

For Builders and Surveyors. Containing Technical Directions for Measuring 
Work in all the Building Trades, Complete Specifications for Houses, Roads, and 
Drains, and an Easy Method of Estimating the parts of a Building collectively. 
By A. C. Beaton. Ninth Edition. Waistcoat-pocket size, gilt edges . 1/6 
" No builder, architect, surveyor, or valuer should be without his ' Beaton.' " — Building News, 

THE HOUSE-OWNER'S ESTIMATOR. 

Or, What will it Cost to Build, Alter, or Repair? A Price Book for Unpro- 
fessional People, as well as the Architectural Surveyor and Builder. By J. D. 
Simon. Edited by F. T. W. Miller, A.R.I.B.A. Fifth Edition, carefully 

Revised. Crown 8vo, cloth Net 3/6 

" In two years it will repay its cost a hundred times over."— Field, 

SPECIFICATIONS 

FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect. Engineer, Surveyor, and Builder. Upon the Basis of 
the Work by A. Bartholomew, Revised, Corrected, and greatly added to by 

F. Rogers, Architect. Third Edition. 8vo, cloth 16/- 

" One of the books with which every young architect must be equipped." — Architect. 

ARCHITECTURAL PERSPECTIVE. 

The. whole Course and Operations of the Draughtsman in Drawing a Large 
House in Linear Perspective. Illustrated by 43 Folding Plates. By F. O. 

Ferguson. Third Edition. 8vo, boards 3/6 

"It is the most intelligible of the treatises on this ill-treated subject that I have met with." — 
E. Ingress Bell, Esq., in the R.I. B.A. Journal. 

PRACTICAL RULES ON DRAWING. 

For the Builder and Young Student in Architecture. By G. Pyne. 4to . 7/6 

THE MECHANICS OF ARCHITECTURE. 

A Treatise on Applied Mechanics, especially Adapted to the Use of Architects. 
By E. W. Tarn, M.A., Author of "The Science of Building," &c. Second 
Edition, Enlarged. Illustrated with 125 Diagrams. Crown 8vo, cloth . 7/6 
" The book is a very useful and helpful manual of architectural mechanics." — Builder. 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Being a Series of Designs for Villa Residences in various Styles. With Outline 
Specifications and Estimates. By C. Wickes, Architect, Author of "The Spires 
and Towers of England, "&c. 61 Plates, 4to, half-morocco, gilt edges £1 11s.6<l. 

DECORATIVE PART OF CIVIL ARCHITECTURE. 

By Sir William Chambers, F.R.S. With Portrait, Illustrations, Notes, and an 
Examination of Grecian Architecture, by Joseph Gwilt, F.S.A. Revised 
and Edited by W. H. Leeds. 66 Plates, 4to, cloth 21,- 

THE ARCHITECT'S GUIDE. 

Being a Text-book of Useful Information for Architects, Engineers, Surveyors, 
Contractors, Clerks of Works, &c., &c. By F. Rogers. Crown 8vo, cloth 3/6 
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SANITATION AND WATER SUPPLY. 



THE PURinCATION OF SEWAGE. 

Being a Brief Account of the Scientific Principles of Sewage Purification, and 
their Practical Application. By Sidney Barwisb, M.D. (Lond.), B.Sc., M.R.C.S., 
D.P.H. (Camb.). Fellow of the Sanitary Institute, Medical Officer of Health to 
the Derbyshire County Council. Second Edition, Revised and Enlarged, with 
an Appendix on the Analysis of Sewage and Sewage Effluents. With numerous 
Illustrations and Diagrams. Demy 8vo, cloth . \,Ju%t Published. Net 10/6 

Summary of Contsnts. 
Sbwagb: its Nature and Composition.— The Chemistry of Sewage. — Varieties of Sewage 
AMD the Changes it Undergoes. — River Pollution and its Effects. — The Land Treatment 
or Sewage.— Precipitation, Precipitants, and Tanks. — ^The Liquefaction of Sewage.— Prin- 
ciples involved in the Oxidation of Sewage. — Artificial Processes of Purification. — 
Automatic Distributors and Special Filters. — Particulars of Sewerage and Sewage Dis- 
posal Schemes required by Local Government Board. — Useful Data. — Appendix: The 
Apparatus required for Sewage Analysis. — Standard Solutions used in the Method of 
Sewage Analysis.— ra6/cs : Estimation of Ammonia. — Nitrogen as Nitrates. — Incubator 
Tbst, Oxygen Absorbed. — To Convert Grains per Gallon to Parts per 100,000. 

THE HEALTH OFFICER'S POCKET-BOOK. 

A Guide to Sanitary Practice and La^w. For Medical Officers of Health, 
Sanitary Inspectors, Members of Sanitary Authorities, &c. By Edward F. 
WiLLODGHBV, M.D. (Loud.), &c. Second Edition, Revised and Enlarged. 
Fcap. 8vo, leather Net 10/6 

" A mine of condensed information of a pertinent and useful kind. The various subjects oi which 
it treats being succinctly but fully and scientificallv dealt with." — The Lancet. 

" We recommend all those engaged in practical sanitary work to furnish themselves with a copy 
for reference."— 5an»/ary Journal. 

WATER AND ITS PURIFICATION. 

A Handbook for the Use of Local Authorities, Sanitary Officers, and others 
interested in Water Supply. By S. Rideal, D.Sc, Lond., F.I.C. Second Edition. 
Revised, with Additions, including numerous Illustrations and Tables. Large 
crown 8vo, cloth Net 9/- 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Waterworks 
for Small Country Districts. By Allan Greenwell, A.M.I.C.E., and W. T. 
Curry, A.M.I.C.E. Revised Edition. Crown 8vo, cloth . . 6/- 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Homber, A.M.Inst. C.E., and M.Inst. M.E. Imp. 4to, half-bound 
morocco. (See page 11) Net £6 6s. 

THE WATER SUPPLY OF TOWNS 

AND THE CONSTRUCTION OF WATER^WORKS. 

By Professor W. K. Burton, A.M. Inst. C.E. Second Edition, Revised and 
Extended. Royal 8vo, cloth. (See page 10) £1 68. 

WATER ENGINEERING. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisation 
of Water for the Supply of Towns. By C. Slagg, A.M.Inst.C.E. . 7/6 

SANITARY WORK in SMALL TOWNS AND VILLAGES- 

By Charles Slagg, A.M.Inst.C.E. Crown 8vo, cloth .... 3/» 

PLUMBING* 

A Text-Book to the Practice of the Art or Craft of the Plumber. By^W. P. 
BucHAN. Ninth Edition, Enlarged, with 500 Illustrations. Crown 8vo 3/6 

VENTILATION- 

A Text-Book to the Practice of the Art of Ventilating Buildings. By W. P. 
BucHAN, R.P. Crown 8vo, cloth 3/6 
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THE ELEMENTARY PRINCIPLES OF CARPENTRY. 

A Treatise on the Pressure and Equilibrium of Timber Framing, the Resistance 
of Timber, and the Construction of Floors, Arches, Bridges, Roofs, Uniting Iron 
and Stone with Timber, &c. To which is added an Essay on the Nature and 
Properties of Timber, &c., with Descriptions of the kinds of Wood used in 
Building ; also numerous Tables of the Scantlings of Timber for different 
purposes, the Specific Gravities of Materials, &c. By Thomas Tredgold, C.K. 
With an Appendix of Specimens of Various Roofs of Iron and Stone, Illustrated. 
Seventh Edition, thoroughly Revised and considerably Enlarged by E. Wyndham 
Tarn, M.A., Author of "The Science of Building," &c. With 6i Plates, 
Portrait of the Author, and several Woodcuts. In One large Vol., 4to, cloth. 

;fi1 6S. 

" Ought to be in every architect's and every builder's library." — Builder. 

" A work whose monumental excellence must commend it wherever skilful carpentry is concerned. 
The author's principles are rather confirmed than impaired by time. The additional plates are of great 
intrinsic value." — BuUding News. 

WOODWORKING MACHINERY. 

Its Rise, Progress, and Construction. With Hints on the Management of Saw 
Mills and the Economical Conversion of Timber. Illustrated with Examples of 
Recent Designs by leading English, French, and American Engineers. By M. 
Powis Bale, A.M. Inst. C.E., M.I.M.E. Second Edition, Revised, with large 
Additions, large crown 8vo. 440 pp., cloth 9/- 

" Mr. Bale is evidently an expert on the subject, and he has collected so much information that his 
book is all-sufficient for builders and others engaged in the conversion of timber." — Architect. 

" The most comprehensive compendium of wood-working machinery we have seen. The author is 
a thorough master of his subject." — Building News, 

SAW MILLS. 

Their Arrangement and Management, and the Economical Conversion of Timber. 
By M. Powis Bale, A.M.Inst.C.E. Second Edition, Revised. Crown 8vo, cloth 

10/6 

" The administration of a large sawing establishment is discussed, and the subject examined from a 
financial standpoint. Hence the size, shape, order, and disposition of saw-mills and the like are gone 
into in detail, and the course of the timber is traced from its reception to its delivery in its converted 
state. We could not desire a more complete or practical treatise." — Builder, 

THE CARPENTER'S GUIDE. 

Or, Book of Lines for Carpenters; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the late Peter 
Nicholson's standard work. A New Edition, Revised by Arthur Ashpitel, 
F.S.A. Together with Practical Rules on Drawing, by George Pyne. With 
74 Plates, 4to, cloth . ^1 Is. 

A PRACTICAL TREATISE ON HANDRAILING. 

Showing New and Simple Methods for Finding the Pitch of the Plank, Drawing 
the Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By George 
CoLLiNGs. Revised ana Enlarged, to which is added A Treatise on Stair- 
building. Third Edition. With Plates and Diagrams. i2mo, cloth . 2/6 

"Will be found ofpractical utility in the execution of this difficult branch of joinery. "—Builder. 
** Almost every difficult phase of this somewhat intricate branch of joinery is elucidated by the aid 
ot plates and explanatory letterpress."— Ftim»/tir« Gazette. 

CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature. By 

George Collings. With Diagrams. Fourth Edition, i2mo, cloth 2/6 

** An excellent example of what a book of this kind should be. Cheap in price, clear in definition, 
and practical in the examples selected."— Builder. 

THE CABINET'MAKER*S GUIDE 

TO THE ENTIRE CONSTRUCTION OF CABINET WORK, 
By Richard Bitmbad. Illustrated with Plans, Sections, and Working Drawings. 
Crown 8vo, cloth 2/6 
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HANDRAILING COMPLETE IN EIGHT LESSONS. 

On the Square-Cut System. By T. S. Goldthorp, Teacher of Geometry and 

Building Construction at the Halifax Mechanics' Institute. With Eight Plates 

and over 150 Practical Exercises. 4to. cloth 3/6 

'* Likely to be of considerable value to joiners and others who take a pride in good work. The 
arrangement of the book is excellent. We heartily commend It to teachers and students." — Timber 
TrmtUs Journal. 

TIMBER MERCHANTS & BUILDER'S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measurement 

of Deals and Battens, of all sizes, and other useful Tables for the use of 

Timber Merchants and Builders. By William Dowsing. Fourth Edition. 

Revised and Corrected. Crown 8vo, cloth 3/- 

** We are glad to see a fourth-edition of these admirable tables, which for correctness and simplicity 
of arrangement leave nothing to be desired."— r»m6tfr Trades Journal, 

THE PRACTICAL TIMBER MERCHANT. 

Being a Guide for the use of Building Contractors, Surveyors, Builders. &c.. 

comprising useful Tables for all purposes connected with the Timber Trade, 

Marks of Wood. Essay on the Strength of Timber, Remarks on the Growth of 

Timber, &c. By W. Richardson. Second Edition. Fcap. 8vo, cloth . 3/6 

** This handy manual contains much valuable information for the use of timber merchants, builders, 
foresters, and all others connected with the growth, sale, and manufacture of timber."— /oMmaZ 0/ 
Foriaitry. 

PACKING-CASE TABLES. 

Showing the number of Superficial Feet in Boxes or Packing-Cases, from six 

inches square and upwards. By W. Richardson, Timber Broker. Third 

Edition. Oblong 4to, cloth 3/6 

" Invaluable labour-saving tables."— /ro»mon^«r. 
** Will save much lalx>ur and calculation."— Grocer. 

GUIDE TO SUPERnCIAL MEASUREMENT. 

Tables calculated from i to 200 inches in length, by i to 108 inches in breadth. 

For the use of Architects, Surveyors, Engineers, Timber Merchants, Builders, 

&c. By James Hawkings. Fifth Edition. Fcap., cloth 3/6 

*' These tables will be found of great assistance to all who require to make calculations in superficial 
meaaurement." — English Mechanic. 

PRACTICAL FORESTRY. 

And its Bearing on the Improvement of Estates. By Charles E. Curtis, 
F.S.I. , Professor of Forestry, Field Engineering, and General Estate Manage- 
ment, at the College of Agriculture, Downton. Second Edition, Revised. 

Crown 8vo, cloth 3/6 

Prbpatory Remarks. — Objects of Planting. — Choice of a Forester. — Choice op Soil and 
Site.— Laying Out of Land for Plantations. — Preparation of the Ground for Planting. — 
Drainage. — Planting. — Distances and Distribution of Trees in Plantations. — ^Trees ani> 
Ground Game. — Attention after Planting. — ^Thinning of Plantations. — Pruning of Forest 
Trees. — Realization. — Methods op Sale. — Measurement op Timber. — Measurement and 
Valuation of Larch Plantation. — Fire Lines.— Cost of Planting. 

" Mr. Curtis has in the course of a series of short pithy chapters afforded much information of a 
useful and practical character on the planting and subsequent treatment of trees." — Illustrated Carpenter 
and Builder. 

THE ELEMENTS OF FORESTRY. 

Designed to afford Information concerning the Planting and Care of Forest 
Trees for Ornament or Profit, with suggestions upon the Creation and Care of 
Woodlands. By F. B. Hough. Large crown 8vo, cloth . . 10/- 

TIMBER IMPORTER'S, TIMBER MERCHANTS, 

AND BUILDER^S STANDARD GUIDE* 
By Richard E. Grandy. Comprising: — An Analysis of Deal Standards, Home 
and Foreign, with Comparative Values and Tabular Arrangements for fixing Net 
Landed Cost on Baltic and North American Deals, including all intermediate 
Expenses, Freight, Insurance. &c. &c. ; together with copious Information for 
the Retailer and Builder. Third Edition, Revised. i2mo, cloth 2/- 

" Everything it pretends to be : built up gradually, it leads one from a forest to a treenail, and throws 
in, as a makeweight, a host of material concerning bricics, columtis, cisterns, &c."— English Mechanic. 
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SCHOOL OF PAINTING FOR THE IMITATION OF 

WOODS AND MARBLES. 
As Taught and Practised by A. R. Van der Burg and P. Van der Burg, 
Directors of the Rotterdam Painting Institution. Royal folio, 18^ by 12^ in.. 
Illustrated with 24 full-size Coloured Plates ; also 12 plain Plates, comprising 
154 Figures. Fourth Edition, cloth tJet £1 0s> 

List of Plates. 

X. Various Tools RsguiRED for Wood Painting. — 2, 3. Walnut ; Preliminary Stages of 
Graining and Finished Specimen. — 4. Tools used for Marble Painting and Method of 
NfANiPULATioN. — ^5, 6. St. Remi Marble ; Earlier Operations and Finished Specimen. — 
7. Methods of Sketching Different Grains, Knots, &c. — 8, o. Ash : Preliminary Stages and 
Finished Specimen. — lo. Methods of Sketching Marble Grains. — ii, 12. Breche Marble; 
Preliminary Stages of Working and Finished Specimen. — 13. Maple ; Methods of Producing 
THE Different Grains. — 14, 15. Bird's-Eye Maple ; Preliminary Stages and Finished 
Specimen. — 16. Methods of Sketching the Different Species of White Marble. — 17, 18. 
White Marble ; Preliminary Stages of Process and Finished Specimen. — 19. Mahogany ; 
Specimens of Various Grains and Methods of Manipulation. — 20, 21. Mahogany ; Earlier 
Stages and Finished Specimen. — 22, 23, 24. Sienna Marble ; Varieties of Grain, Preliminary 
Stages and Finished Specimen. — 25, 26, 27. Juniper Wood ; Methods of Producing Grain, 
&c. ; Preliminary Stages and Finished Specimen. — 28, 29, 30. Vert de Mer Marble ; Varieties 
of Grain and Methods of Working, Unfinished and Finished Specimens. — 31, 32, 33. Oak ; 
Varieties of Grain, Tools Employed and Methods of Manipulation, Preliminary Stages 
AND Finished Specimen. — 34,33,36. Waulsort Marble; Varieties of Grain, Unfinished and 
Finished Specimens. 

" Those who desire to attain skill in the art of painting woods and marbles will find advantage in 
consulting this book. . . . Some of the Working Men's Clubs should give their young men the 
opportunity to study it." — Builder. 

"A comprehensive guide to the art. The explanations of the processes, the manipulation and 
management of the colours, and the beautifully executed plates will not be the least valuable to the 
student who aims at making his work a feithful transcript 01 nature." — Building News. 

** Students and novices are fortunate who are able to become the possessors of so noble a work." — 
The Architect. 

ELEMENTARY DECORATION. 

A Guide to the Simpler Forms of Everyday Art. Together with PRACTICAL 
HOUSE DECORATION. By Tames W. Facey. With numerous Illustrations. 
In One Vol., strongly half-bound 6/- 

HOUSE^PAINTING, GRAINING, MARBLING, 

AND SIGN WRITING, 

A Practical Manual of. By Ellis A. Davidson. Eighth Edition. With 
Coloured Plates and Wood Engravings. Crown 8vo, cloth 6/- 

" A mass of information, of use to the amateur and of value to the practical man." — English Mechanic. 

THE DECORATOR'S ASSISTANT. 

A Modern Guide for Decorative Artists and Amateurs, Painters, Writers, Gilders. 

&c. Containing upwards of 600 Receipts, Rules and Instructions ; with a variety 

of Information for General Work connected with every Class of Interior and 

Exterior Decorations, &c. Eighth Edition. Crown 8vo . . . 1/- 

** Full of receipts of value to decorators, painters, gilders, &c. The book contains the gist of larger 
treatises on colour and technical processes. It would be difficult to meet with a work so nill of vailed 
information on the painter's ant."— Building News. 

MARBLE decoration 

And the Terminology of British and Foreign Marbles. A Handbook for 
Students. By George H. Blagrove, Author of " Shoring and its Application," 
&c. With 28 Illustrations. Crown 8vo, cloth 3/6 

"This most useful and much wanted handbook should be in the hands of every architect and 
bnadeT."— Building World. 

*' A carefully and usefully written treatise ; the work is essentially practical."— ScofofiMW. 
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DELAMOTTE'S WORKS ON ILLUMINATION 

AND ALPHABETS. 



ORNAMENTAL ALPHABETS, ANCIENT & MEDI/EVAL. 

From the Eighth Century, with Numerals ; including Gothic, Church-Text, large 

and small, German. Italian, Arabesque, Initials for Illumination, Monograms, 

Crosses, &c., for the use of Architectural and Engineering Draughtsmen, 

Missal Painters, Masons, Decorative Painters, Lithographers, Engravers, Carvers, 

&c. &c. Collected and Engraved by F. Dblamotte, and Printed in Colours. 

New and Cheaper Edition. Royal 8vo, oblong, ornamental boards 2/6 

** For those who insert enamelled sentences round gilded chalices, who blazon shop l^ends over 
shop-doors, who letter church walls with pithy sentences from the Decalogue, this boolc will be useful.*' 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew. 
Court Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, and Arabesque ; with 
several Original Designs, and an analysis of the Roman and Old English 
Alphabets, large and smadl, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and Engraved by F. Delamottb, and printed in Colours. New and 
Cheaper Edition. Royal 8vo, oblong, ornamental boards . , 2/6 

** There is comprised in it every possible shape into which the letters of the alphabet and numerals 
can be formed, and the talent which has been expended in the conception of the various plain and 
ornamental letters is wonderful." — Standard. 

MEDl/EVAL ALPHABETS AND INITIALS. 

By F. G. Delamottb. Containing 21 Plates and Illuminated Title, printed in 

Gold and Colours. With an Introduction by J. Willis Brooks. Fifth 

Edition. Small 4to, ornamental boards Net 6/- 

** A volume in which the letters of the alphabet come forth glorified in gilding and all the colours of 
the prism interwoven and intertwined and intermingled." — 5mm. 

A PRIMER OF THE ART OF ILLUMINATION. 

For the Use of Beginners ; with a Rudimentary Treatise on the Art, Practical 

Directions for its Exercise, and Examples taken from Illuminated MSS., printed 

in Gold and Colours. By F. Delamottb. New and Cheaper Edition. Small 

4to, ornamental boards 6/- 

"The examples of ancient MSS. recommended to the student, which, with much good sense, the 
author chooses from collections accessible to all, are selected with judgment and knowl^ge, as well as 
taste." — A thenaum. 

THE EMBROIDERER'S BOOK OF DESIGN. 

Containing Initials, Emblems, Cyphers, Monograms, Ornamental Borders, 

Ecclesiastical Devices, Mediaeval and Modern Alphabets, and National Emblems. 

Collected by F. Delamottb, and printed in Colours. Oblong royal 8vo, 

ornamental wrapper Net 2/- 

"The book will be of great assistance to ladies and young children who are endowed with the art 
of plying the needle in this most ornamental and useful pretty work." — Eoit Anglian Times. 



WOOD-CARVING FOR AMATEURS. 

With Hints on Design. By A Lady. With Ten Plates. New and Cheaper 

Edition. Crown 8vo, in emblematic wrapper 2/- 

" The handicraft of the wood-carver, so well as a book can impart it, may be learnt from * A 
Lady's* publication." — Athenautn. 

PAINTING POPULARLY EXPLAINED. 

By Thomas John Gullick, Painter, and John Timbs, F.S.A. Including Fresco, 
Oil, Mosaic, water Colour, Water-Glass, Tempera, Encaustic, Miniature, Painting 
on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth Edition. Crown 8vo, cloth 6/- 

•<* Adopted as a Prize hook at South Kensington. 
** Much may be learned, even by those who fancy they do not require to be taught, from the careful 
perusal of this unpretending but comprehensive treatise." — Art Journal, 
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NATURAL SCIENCE, ETC. 



THE VISIBLE UNIVERSE. 

Chapters on the Origin and Construction of the Heavens. By J. E. Gore, 
F.R. A.S., Author of " Star Groups," &c. Illustrated by 6 Stellar Photographs and 
12 Plates. Demy 8vo, cloth 16/- 

STAR GROUPS. 

A Student's Guide to the Constellations. By J. Ellard Gore, F.R.A.S., 
M.R.I.A., &c., Author of •• The Visible Universe," "The Scenery of the Heavens," 
&c. With 30 Maps. Small 4to, cloth 6/- 

AN ASTRONOMICAL GLOSSARY. 

Or, Dictionary of Terms used in Astronomy. With Tables of Data and Lists of 
Remarkable and Interesting Celestial Objects. By J. Ellard Gore, F.R.A.S., 
Author of •* The Visible Universe," &c. Small crown 8vo, cloth 2/6 

THE MICROSCOPE. 

Its Construction and Management. Including Technique, Photo-micrography, 
and the Past and Future of the Microscope. By Dr. Henri van Heurck. 
Re-edited and Augmented from the Fourth French Edition, and Translated by 
Wynne E. Baxter, F.G.S. Imp. 8vo, cloth 18/- 

A MANUAL OF THE MOLLUSCA. 

A Treatise on Recent and Fossil Shells. By S. P. Woodward, A.L.S., F.G.S. 
With an Appendix on Recent and Fossil Conchological Discoveries, by, 
Ralph Tate, A.L.S., F.G.S. With 23 Plates and upwards of 300 Woodcuts. 
Reprint of Fourth Edition (1880). Crown 8vo, cloth .... 7/6 

THE TWIN RECORDS OF CREATION. 

Or, Geology and Genesis, their Perfect Harmony and Wonderful Concord. By 
G. W. V.LE Vaux. 8vcf, cloth 6/- 

LARDNER'S HANDBOOKS OF SCIENCE. 

HANDBOOK OF MECHANICS. Enlarged and re-written by B. Lobwy. 
F.R.A.S. Post 8vo, cloth 6/- 

HANDBOOK OF HYDROSTATICS AND PNEUMATICS. Revised 
and Enlarged by B. Loewy, F.R.A.S. Post 8vo, cloth . 6/- 

HANDBOOK OF HEAT. Edited and re-written by B, Loewy. F.R.A.S. 
Post 8vo, cloth B/" 

HANDBOOK OF OPTICS. New Edition. Edited by T. Olver Harding. 
B.A. Small 8vo, cloth 6/- 

ELECTRICITY, MAGNETISM AND ACOUSTICS. Edited by Geo. C. 
Foster, B.A. Small 8vo, cloth 5/« 

HANDBOOK OF ASTRONOMY. Revised and Edited by Edwin 
DuNKiN, F.R.A.S. 8vo, cloth 9/6 

MUSEUM OF SCIENCE AND ART. With upwards of 1.200 Engravings. 
In Six Double Volumes, cloth, 1/1/-, ot haif-morocco £1 lis. 6cl. 

NATURAL PHILOSOPHY FOR SCHOOLS . . 3/6 

ANIMAL PHYSIOLOGY FOR SCHOOLS 3/6 

THE ELECTRIC TELEGRAPH. Revised by E. B, Bright, F.R.A.S. 
Fcap. 8vo, cloth 2/6 

c 
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CHEMICAL MANUFACTURES, 
CHEMISTRY, ETC. 



THE OIL FIELDS OF RUSSIA AND THE RUSSIAN 

PETROLEUM INDUSTRY. 

A Practical Handbook on the Exploration, Exploitation, and Management of 
Russian Oil Properties, including Notes on the Origin of Petroleum in Russia, 
a Description of the Theory and Practice of Liquid Fuel, and a Translation of 
the Rules and Regulations concerning Russian Oil Properties, By A. Beeby 
Thompson, A.M.I.M.E., late Chief Engineer and Manager of the European 
Petroleum Company's Russian Oil Properties. About 500 pp., with numerous 
Illustrations and Photographic Plates, and a Map of the BalsJihany-Saboontchy- 
Romany Oil Field. Super-royal 8vo. cloth. [/ms^ Published. Net £3 3s. 

THE ANALYSIS OF OILS AND ALLIED SUBSTANCES. 

By A. C. Wright, M.A.Oxon., B.Sc.Lond., formerly Assistant Lecturer in 
Chemistry at the Yorkshire College, Leeds, and Lecturer in Chemistry at the 
Hull Technical School. Demy 8vo, cloth Net 9/- 

THE GAS ENGINEER'S POCKET BOOK. 

Comprising Tables, Notes and Memoranda relating to the Manufacture, 
Distribution and Use of Coal Gas and the Construction of Gas Works. By 
H. O'Connor, A.M.Inst.C.E. Second Edition, Revised. 470 pp., crown 8vo, 

fully Illustrated, leather 10/6 

"The book contains a vast amount of information. The author goes consecutively through the 
en(;ineering details and practical methods involved in each of the different processes or parts of a gas- 
works. He has certainly succeeded in making a compilation of hard matters of fact absolutely 
Interesting to read." — Gas World. 

"The volume contains a great quantity of specialised information, compiled, we believe, from 
trustworthy sources, which should make it of considerable value to those for whom it is specifically 
produced." — Engineer. 

LIGHTING BY ACETYLENE 

Generators, Burners and Electric Furnaces. By William E. Gibbs, M.E. 
With 66 Illustrations. Crown 8vo, cloth 7 '6 

engineering chemistry. 

A Practical Treatise for the Use of Analytical Chemists, Engineers, Iron 
Masters, Iron Founders, Students and others. Comprising Methods of Analysis 
and Valuation of the Principal Materials used in Engineering Work, with 
numerous Analyses, Examples and Suggestions. By H. Joshua Phillips, 
F.I.C., F.C.S. Third Edition, Revised and Enlarged. Crown 8vo, 420 pp., 

with Plates and other Illustrations, cloth Net 10/6 

" In this work the author has rendered no small service to a numerous body of practical men. . . . 

The analytical methods^ay be pronounced most satisfactory, being as accurate as the despatch required 

of engineering chemists permits."— Chemical News 

ith 



"The analytical metoods given are, as a whole, such as are likely to give rapid and trustworthy 
results in experienced hands. . . . There is much excellent descriptive matter in the work, the 
chapter on 'Oils and Lubrication' being'specially noticeable in this respect." — Engineer, 

NITRO'EXPLOSIVES. 

A Practical Treatise concerning the Properties, Manufacture, and Analysis of 
Nitrated Substances, including the Fulmmates, Smokeless Powders and Cellu- 
loid. By P. Gerald Sanford, F.I.C, Consulting Chemist to the Cotton 
Powder Company, Limited, &c. With Illustrations. Crown 8vo, cloth . 9/- 



" One of the very few text-books in which can be found just what is wanted. Mr. Sanford goes 
steadily through the whole list of explosives commonhr used, he names any given explo^ve and teiis u& 
of what it is composed and how it is manufactured. The book is excellent." — Engineer. 



A HANDBOOK ON MODERN EXPLOSIVES. 

A Practical Treatise on the Manufacture and Use of Dynamite, Gun-Cotton, 
Nitro-Glycerine, and other Explosive Compounds, including Collodion-Cotton. 
With Chapters on Explosives in Practical Application. By M. Eisslbr, M.E. 

Second Edition, Enlarged. Crown 8vo, cloth 12/6 

** A veritable mine df information on the subject of explosives employed for military, mining and 
blasting purposes."— il rmy and Navy Gazette. * 



CHEMICAL MANUFACTURES, CHEMISTRY, ^c. 35 

A MANUAL OF THE ALKALI TRADE* 

Including the Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer. With 232 Illustrations and 
Working Drawings. Second Edition, with Additions. Super-royal 8vo, cloth. 

i&l 10s. 

" We find not merely a sound and luminous explanation of the chemical principles of the trade, but 
a notice of numerous matters which have a most important bearing on the successful conduct of 
■alkali works, but which are generally overlooked by even experienced technological authors." — 
Chemical Review. 

DANGEROUS GOODS. 

Their Sources and Properties, Modes of Storage and Transport. With Notes 
and Comments on Accidents arising therefrom. A Guide for the Use of Govern- 
ment and Railway Ofi&cials, Steamship Owners, &c. By H. Joshua Phillips, 

F.I.C, F.C.S. Crown 8vo, 374 pp., cloth 9/- 

" Merits a wide circulation and an intelligent, appreciative study." — Chemical News. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, Etc. 

Containing all known Methods of Anhydrous Analysis, many Working Examples, 
and Instructions for Making Apparatus. By Lieut. -Colonel W. A. Ross, R.A., 
F.G.S. Second Edition, Enlarged. Crown 8vo, cloth .... 5/- 

" The student who goes conscientiously through the course of experimentation here laid down will 
/gain a better insight into inorganic chemistry and mineralogy than if he had ' got up ' any of the best 
text-books of the day, and passed any number of examinations in their contents." — Chemical News. 

THE MANUAL OF COLOURS AND DYE-WARES. 

Their Properties, Applications, Valuations, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Drysalters, Brokers, &c. By J. W. Slater. 
Second Edition, Revised and greatly Enlarged. Crown 8vo, cloth . 7/8 

" There is no other work which covers precisely the same ground. To students preparing for 
•examinations in dyeing and printing it will prove exceedingly useful." — Chemical News. 

A HANDYBOOK FOR BREWERS. 

Being a Practical Guide to the Art of Brewing and Malting. Embracing the 
Conclusions of Modern Research which bear upon the Practice of Brewing. By 
Hbrbert Edwards Wright, M.A. Second Edition, Enlarged. Crown 8vo, 
530 pp., cloth 12/6 

" May be consulted with advantage by the student who is preparing himself for examinational 
>Cests, while the scientific brewer will find in it a risumi of all the most important discoveries of modem 
4imes. The work is written throughout in a clear and concise manner, and the author takes great care 
to discriminate between vague theories and well-established facts." — Brewers' Journal. 

*' We have great pleasure in recommending this handy book, and have no hesitation in saying that 
it is one of the best— if not the best — which has yet been written on the subject of beer-brewing in this 
•country, it should have a place on the shelves 01 every brewer's library." — brewers' Guardian. 

FUELS; SOLID, LIQUID, AND GASEOUS. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. By 
H. J. Phillips, F.C.S. , Formerly Analytical and Consulting Chemist to the 
Great Eastern Railway. Fourth Edition. Crown 8vo, cloth . 2/- 

*' Ought to have its place in the laboratory of every metallurgical establishment, and wherever fdel 
its used on a large scale." — Chemical News. 

THE ARTISTS' MANUAL OF PIGMENTS. 

Showing their Composition, Conditions of Permanency, Non-Permanency, and 
Adulterations, &c., with Tests of Purity. By H. C. Standage. Third Edition. 
Crown 8vo, cloth 2/8 

"This work is indeed multum-in-parvo, and we can, with good conscience, recommend it to all who 
<come in contact with pigments, whether as makers, dealers, or users."— Chemical Review. 

A pocket-book of MENSURATION & GAUGING. 

Containing Tables, Rules, and Memoranda for Revenue Officers, Brewers, Spirit 
Merchants, &c. By J. B. Manx, Inland Revenue. Second Edition, Revised. 
i8mo, leather 4/. 

•' Should be in the bands of every practical brewer."— Brewers' Journal. 

C2 
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INDUSTRIAL ARTS, TRADES AND 

MANUFACTURES. 



TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultivation 
of the Tea Plant and the Preparation of Tea for the Market. By A. J. Wallis- 
Taylbr, A.M.Inst.C.E. Medium 8vo, 468 pp. With 218 Illustrations. 

Net 26/- 

SUMMARY OF CONTENTS. 

Mbchanical Cultivation or Tillage op the Soil.— Plucking or Gathering the Leap. — 
Tea Factories. — The Dressing, Manupacture, or Preparation op Tea by Mechanical 
Means. — ^Artipicial Withering op the Leap.— Machines por Rolling or Curling the Leap. — 
Fermenting Process. — Machines por the Automatic Drying or- Firing op the Leap. — 
Machines por Non-Automatic Drying or Firing op the Leap. — Drying or Firing Machines. — 
Breaking or Cutting, and Sorting Machinks. — Packing the Tea. — Means op Transport on 
Tea Plantations. — Miscellaneous Machinery and Apparatus. — Final Treatment op the 
Tea. — Tables and Memoranda. 

** Th« subject of tea machinery is now one of the first interest to a large class of people, to whom 
wa strongly commend the volume."^<^/ram6er of Commerce J ourtial. 

" When tea planting was first introduced into the British possessions little, if any, machinery was 
employed, but now its use is almost universal. This volume contains a very full account of the 
machinery necessary for the proper outfit of a factory, and also a description of the processes best 
carried out by this machinery."— /ottma/ Society 0/ Arts. 

FLOUR MANUFACTURE. 

A Treatise on Milling Science and Practice. By Friedrich Kick. Imperial 
Regierungsrath, Professor of Mechanical Technology in the Imperial German 
Polytechnic Institute, Prague. Translated from the Second Enlarged and 
Revised Edition, with Supplement. By H. H. P. Powles, Assoc. Memb. 
Institution of Civil Engineers. Nearly 400 pp. Illustrated with 28 Folding 
Plates, and 167 Woodcuts. Royal 8vo, cloth i&l 6s» 

** This invaluable work is, and will remain, the standard authority on the science of milling. . . . 
The miller who has read and digested this work will have laid the foundation, so to speak, of a successful 
career ; he will have acquired a number of general principles which he can proceed to apply. In this 
handsome volume we at last have the accepted text-book of modern milling in good, sound English, 
which has little, if any, trace of the German idiom." — The Miller. 

"The appearance of this celebrated work in English is very opportune, and British millers will, we 
are sure, not be «low in availing themselves of .its pages."-v-Af i/Z^rs' Gaxette. 

COTTON MANUFACTURE. 

A Manual of Practical Instruction of the Processes of Opening, Carding, 
Combing, Drawing, Doubling and Spinning of Cotton, the Methods of Dyeing, &c. 
For the Use of Operatives, Overlookers, and Manufacturers. By John Lister, 
Technical Instructor, Pendleton. 8vo, cloth 7/6 

" This invaluable volume is a distinct advance in the literature of cotton manufacture." — Machinery. 
" It is thoroughly reliable, fulfilling nearly all the requirements desired." — Glasgow Herald. 

MODERN CYCLES. 

A Practical Handbook on their Construction and Repair. By A. J. Wallis- 
Tayler, A.M.Inst.C.E., Author of "Refrigerating Machinery," &c. With 
upwards of 300 Illustrations. Crown 8vo, cloth 10/6 

'• The large trade that is done in the component parts of bicycles has placed in the way of men 
mechanically inclined extraordinary facilities for building bicycles for their own use. . . . The 
book will prove a valuable guide for all those who aspire to the manufacture or repair of their own 
machines.^'— TA* Field. 

" A most comprehensive and up-to-date treatise." — The Cycle. 

" A very useful book, which is quite entitled to rank as a standard work for students of cycle 
construction."— Wheeling. 

MOTOR CARS OR POWER CARRIAGES FOR COMMON 

ROADS. 

By A. J. Wallis-Tayler, Assoc. Memb. Inst. C.E., Author of •• Modern 

Cycles," &c. 212 pp., with 76 Illustrations. Crown 8vo, cloth . 4/6 

•• The book is clearly expressed throughout, and is iust the sort of work that an engineer, thinking 
of turning his attention to motor-carriage work, would do well to read as a preliminary to starting 
operations." — Engineering. 
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PRACTICAL TANNING. 

A Handbook of Modern Processes, Receipts, and Suggestions for the Treatment 
of Hides, Skins, and Pelts of every Description. By L. A. Flemming, American 
Tanner. 472 pages. 8vo, cloth Net 26/- 

THE ART OF LEATHER MANUFACTURE. 

Being a Practical Handbook, in which the Operations of Tanning, Curr)ring, and 
Leather Dressing are fully Described, and the Principles of Tanning Explained^ 
and many Recent Processes Introduced ; as also Methods for the Estimation of 
Tannin, and a Description of the Arts of Glue Boiling, Gut Dressing, &c. By 
Alexander Watt. Fourth Edition. Crown 8vo, cloth .... 9/- 
"A sound, comprehensive treatise on tanning and its accessories. The book is an eminently 
valuable production, which redounds to the credit ot both author amd publishers." — Chemical Review, 

THE ART OF SOAP-MAKING. 

A Practical Handbook of the Manufacture of Hard and Soft Soaps, Toilet Soaps, 
&c. Including many New Processes, and a Chapter on the Recovery of 
Glycerine from Waste Leys. By Alexander Watt. Sixth Edition, including 
an Appendix on Modern Candlemaking. Crown 8vo, cloth 7/6 

" A thoroughly practical treatise. We congratulate the author on the success of his endeavour to 
fill a void in English technical literature." — Nature. 

"The work will prove very useful, not merely to the technoloj^ical student, but to the practical 
soap boiler who wishes to understand the theory ot his aiTt."^^hemtcal News. 

PRACTICAL PAPER-MAKING. 

A Manual for Papei'-Makers and Owners and Managers of Paper-Mills. With 

Tables, Calculations, &c. By G. Clapperton, Paper-Maker. With Illustrations 

of Fibres from Micro-Photographs. Crown 8vo, cloth 5/- 

" The author caters for the requirements of responsible mill hands, apprentices, &c., whilst his 

manual will be found of great service to students of technology, as well as to veteran paper>maker8 

and mill-owners. The illustrations form an excellent feature." — The WorltVs Paper Trade Review, 

THE ART OF PAPER-MAKING. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, Straw, 
and other Fibrous Materials. Including the Manufacture of Pulp from Wood 
Fibre, with a Description of the Machinery and Appliances used. To which are 
added Details of Processes for Recovering Soda from Waste Liquors. By 
Alexander Watt. With Illustrations. Crown 8vo, cloth . 7/6 



" It may be regarded as the standard work on the subject. The book is full of valuable information* 
01 Paper-Making ' is in every respect a model of j 
the private stuaent." — Paper and Printing Trades Journal. 



The * Art 01 Paper-Making ' is in every respect a model of a text-book, either for a technical class, or for 



A TREATISE ON PAPER 

For Printers and Stationers. With an Outline of Paper Manufacture ; Complete 
Tables of Sizes, and Specimens of Different Kinds of Paper. By Richard 
Parkinson, late of the Manchester Technical School. Demy 8vo, cloth 3/6 

CEMENTS, PASTES, GLUES AND GUMS. 

A Practical Guide to the Manufacture and Application of the various Aggluti- 
nants required in the Building. Metal-Working, Wood- Working, and Leather- 
Working Trades, and for Workshop and Office Use. With upwards of 900 
Recipes. By H. C. Standage. Third Edition. Crown 8vo, cloth 2/- 

" We have pleasure in speaking favourably of this volume. So far as we have had ezperienoei 
which is not inconsiderable, this manual is trustworthy." — Athetueum. 

THE CABINET^MAKER^S GUIDE 

TO THE ENTIRE CONSTRUCTION OF CABINET WORK. 

Including Veneering, Marquetrie, Buhlwork, Mosaic, Inlaying, &c. By 
Richard Bitmead. Illustrated with Plans, Sections, and Working Drawings. 
Small crown 8vo, cloth 2/6 

FRENCH POLISHING AND ENAMELLING. 

A Practical Work of Instruction. Including Numerous Recipes for making 
Polishes, Varnishes. Glaze-Lacquers, Revivers, &c. By Richard Bitmead. 
Author of " The Cabinet-Maker's Guide." Small crown 8vo, cloth . 1/6 
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WATCH REPAIRING, 

CLEANING, AND ADJUSTING. 

A Practical Handbook dealing with the Materials and Tools Used, and the 
Methods of Repairing.* Cleaning, Altering, and Adjusting all kinds of English and 
Foreign Watches, Repeaters. Chronographs, and Marine Chronometers. By 
F. J. Garrard, Springer and Adjuster of Marine Chronometers and Deck Watches 
for the Admiralty. With over 200 Illustrations. Crown 8vo, cloth. 

[Just Published. Net 4/6 

MODERN HOROLOGY IN THEORY AND PRACTICE. 

Translated from the French of Claudius Saunier, ex-Director of the School of 
Horology at Macon, by Julien Tripplin, F.R.A.S., Besan^on Watch Manu- 
facturer, and Edward Rigg, M.A., Assayer in the Royal Mint. With Seventy- 
eight Woodcuts and Twenty-two Coloured Copper Plates. Second Edition. 

Super-royal8vo, £2 2s.. cloth; half-calf i&2 lOs. 

" There Is no horological work in the English language at all to be compared to this production of 
M. Saunter's for clearness and completeness. It is alike good as a guide for the student and as a 




fact, the Book of Books is M. Saunier's ' Treatise.' "—Watchmaker, J ewelUr, and Silversmith. 

THE WATCH ADJUSTER'S MANUAL* 

A Practical Guide for the Watch and Chronometer Adjuster in Making, Springing, 
Timing and Adjusting for Isochronism, Positions and Temperatures. By C. E. 
Fritts. 370 pp., with Illustrations, 8vo, cloth 18/- 

THE WATCHMAKER'S HANDBOOK. 

Intended as a Workshop Companion for those engaged in Watchmaking and the 

Allied Mechanical Arts. Translated from the French of Claudius Saunier, and 

enlarged by Julien Tripplin, F.R.A.S., and Edward Rigg, M.A., Assayer in 

the Royal Mint. Third Edition. Crown 8vo, cloth .... 9/- 

" Each part Is truly a treatise in itself. The arrangement is good and the language is clear and 
ooncise. It is an admirable guide for the young watchmaker." — Engineering. 

HISTORY OF WATCHES & OTHER TIMEKEEPERS. 

By James F. Kendal, M.B.H. Inst. 1/6 boards ; or cloth, gilt 2/6 

*' The best which has yet appeared on this subject in the English lamguaige."— Industries. 
" Open the book where you may, there is interesting matter in it concerning the ingenious devices 
6f the ancient or modern horologer." — Saturday Review. 

ELECTRO-PLATING & ELECTRO-REFINING OF METALS. 

Being a new edition of Alexander Watt's " Electro-Deposition." Revised 
and Largely Rewritten by Arnold Philip, B.Sc, A.I.E.E., Principal Assistant 
to the Admiralty Chemist. Large Crown 8vo, cloth Net 12/6 

*' Altogether the work can be highly recommended to every electro-plater, and is of undoubted 
interest to every electro-metallurgist.' —£/<c^rica/ Review. 

" Eminently a book for the practical worker in electro-deposition. It contains practical descriptions 
of methods, processes and materials, as actually pursued and used in the workshop." — Engineer. 

ELECTRO-METALLURGY. 

Practically Treated. By Alexander Watt. Tenth Edition, including the most 

recent Processes. i2mo, cloth 3/6 

"From this book both amateur and artisan may learn everything necessary for the successful 
prosecution of electroplating." — Iron. 

JEWELLER'S ASSISTANT IN WORKING IN GOLD. 

A Practical Treatise for Masters and Workmen, Compiled from the Experience 

of Thirty Years' Workshop Practice. By George E. Gee. Crown 8vo. 7/6 

" This manual of technical education is apparently destined to be a valuable auxiliary to a handi< 
craft which is certainly capable of great improvement." — The Times. 

ELECTROPLATING^ 

A Practical Handbook on the Deposition of Copper, Silver, Nickel. Gold, 
Aluminium, Brass, Platinum, &c., &c. By J. W. Urquhart, C.E. Fourth 
Edition, Revised. Crown 8vo, cloth 5/- 

" An excellent practical msinuB\."-'Engineering. 

" An excellent work, giving the newest infoTmsition."— Horological Journal. 
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ELECTROTYPING. 

The Reproduction and Multiplication of Printing Surfaces and Works of Art by 
the Electro-deposition of Metals. By J. W. Urquhart, C.E. Crown 8vo, 
cloth ............ 6/" 

" The book is thoroughly practical ; the reader is, therefore, conducted through the leading laws of 

electricity, then through the metals used by electrotypers, the apparatus, and the depositing processes, 

up to the final preparation of the work." — Art Journal. 

GOLDSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Fifth Edition. i2mo, cloth . S/- 

** A good, sound educator." — Horological Journal. 

SILVERSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Third Edition, with numerous Illustrations. 

i2mo, cloth 3/" 

" The chief merit of the work is its practical character. . . . The workers in the trade will speedily 
discover its merits when they sit down to study it." — English Mechanic. 

*<,* The above two works together, strongly half -hound, price 7s. 

sheet metal WORKER'S INSTRUCTOR. 

Comprising a Selection of Geometrical Problems and Practical Rules for 
Describing the Various Patterns Required by Zinc, Sheet-Iron, Copper and Tin- 
Plate Workers. By Reuben Henry Warn, Practical Tin-Plate Worker. New 
Edition, Revised and greatly Enlarged by Joseph G. Horner, A.M.I.M.E. 
Crown 8vo, 254 pp. , with 430 Illustrations, cloth 7/6 

savouries and sweets 

Suitable for Luncheons and Dinners. By Miss M. L. Allen (Mrs. A, 
Macaire), Author of *' Breakfast Dishes," &c. Twenty-ninth Edition. Fcap. 
8vo, sewed I/O 

breakfast dishes 

For Every Morning of Three Months. By Miss Allen JMrs. A. Macaire), 
Author of " Savouries and Sweets," &c. Twenty-second Eaition. Fcap. 8vo, 
sewed I/O 

BREAD & BISCUIT BAKER'S & SUGAR BOILER'S 

ASSISTANT. 

Including a large variety of Modern Recipes. With Remarks on the Art of 
Bread-making. By Robert Wells. Third Edition. Crown Svo, cloth . 1/- 
** A large number of wrinkles for the ordinary cook, as well as the baker." — Saturday Review. 

PASTRYCOOK & CONFECTIONER'S GUIDE. 

For Hotels^ Restaurants, and the Trade in general, adapted also for Family Use. 
By R. Wells, Author of ''The Bread and Biscuit Baker" . 1/- 

** We cannot speak too highly of this really excellent work. In these days of keen competition our 
readers cannot do better than purchase this book." — Baker's Times. 

ORNAMENTAL CONFECTIONERY. 

A Guide for Bakers, Confectioners and Pastrycooks; including a variety of 

Modern Recipes, and Remarks on Decorative and Coloured Work. With 129 

Original Designs. By Robert Wells. Crown Svo, cloth , 5/- 

" A valuable work, practical, and should be in the hands of every baker and confectioner. The 

Ulttstrative designs are worth treble the amount charged for the work." — Baker's Times. 

MODERN FLOUR CONFECTIONER. 

Containing a large Collection of Recipes for Cheap Cakes, Biscuits, &c. With 
Remarks on the Ingr^ients Used in their Manufacture. By R. Wells. 1/- 
" The work is of a decidedlv practical character, and in every recipe regard is had to economical 
working."— NortA British DaUyj/aU. 

RUBBER HAISrii gTAMPS 

And the Manipul^i. ^f Rubber. A Practical Treatise on the Manufacture of 
Indiarubber Han-a^^^ mps. Small Articles of Indiarubber, The Hektograph, 
Spnecial Inks, Ceiv^ gt^^^ Allied Subjects. ByT.O'CoNOR Sloane, A.M.,Ph.D. 
With numerous ^i^K#0 ^i^^^^* Square Svo, cloth 5/- 
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HANDYBOOKS FOR HANDICRAFTS. 

BY PAUL N. HASLUCK. 

Editor of "Work" (New Series), Author of "Lathe Work," " Milling Machines," &c. 

Crown 8vo, 144 pp., price i/- each. 

f^ Thnt Handybooks have been ttritteu to supply information for Workmen, 
Students, and Amateurs in the several Handicrafts, on the actual Practice of the 
Workshop, and are intended to convey in plain language Technical Knowledge of the 
several Crafts. In describing the processes employed, and the manipulation of material, 
workshop terms are used; workshop practice is fully explained; and the text is freely illustrated 
with drawings of modem tools, appliances, and processes. 

METAL TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Foot-Lathe. With 100 Illustrations 1/- 
" The book will be of service alike to the amateur and the artisan turner. It displays thorough 
knowledge of the subject." — Scotsman, 

WOOD TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Lathe. With over 100 Illustrations 1/- 
" We recommend the book to young turners and amateurs. A multitude of workmen have hitherto 
•ought in vain for a manual of this special industry." — Mechanical World. 

WATCH JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations 1/- 

" We strongly advise all young persons connected with the watch trade to acquire and study this 
inexpensive work " — Clerkenwell Chronicle. 

PATTERN MAKER'S HANDYBOOK. 

A Practical Manual on the Construction of Patterns for Founders. With upwards 

of 100 Illustrations 1/- 

" A most valuable, if not indispensable, manual for the pattern maker." — Knowledge, 

MECHANICS WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, embracing Information on 
various Handicraft Processes. With Useful Notes and Miscellaneous Memo- 
randa. Comprising about 200 Subjects 1/- 

" A very clever and useful book, which should be found in every workshop ; and it should certainly 
find a place in all technical schools." — Saturday Review. 

MODEL ENGINEER'S HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines. With 

upwards of 100 Illustrations 1/- 

•• Mr. Hasluck has produced a very good little book."— Builder. 

CLOCK JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations 1/- 

" It is of inestimable service to those commencing the trade." — Coventry Standard. 

CABINET WORKER'S HANDYBOOK. 

A Practical Manual on the Tools, Materials, Appliances, and Processes emplo3red 
in Cabinet Work. With upwards of 100 Illustrations . . . . 1/- 
" Mr. Hasluck's thoroughgoing little Handybook is amongst the most practical guides we have 
seen for beginners in cabinet-work." — Saturday Review. 

WOODWORKER'S HANDYBOOK. 

Embracing Information on the Tools, Materials, Appliances, and Processes 
Employed in Woodworking. With 104 Illustrations . . . . 1/- 

" Written by a man who knows not only how work ought to be done, but how to do it, and how to 
convey his knowledge to others." — Engineertng. 

" Mr. Hasluck writes admirably, and gives complete instructions." — Engineer. 

" Mr. Hasluck combines the experience of a practical teacher with the manipulative skill and 
scientific knowledge of processes of the trained mechanician, and the manuals are marvels of what can 
be produced at a popular price." — Schoolmaster. 

" Helpful to workmen of all ages and degrees of experience."— Dai/j' Chronicle, 

"■ Concise, clear, and practical."— 5a/uria^ Review. 
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COMMERCE, COUNTINQ-HOUSE WORK, 

TABLES, ETC. 

LESSONS IN COMMERCE. 

By Professor R. Gambaro, of the Royal High Commercial School at Genoa. 
Edited and Revised by James Gault, Professor of Commerce and Commercial 
Law in King's College, Lx)ndon. Fifth Edition. Crown 8vo. cloth . . 3/6 

" The publishers of this work have rendered considerable service to the cause oi commercial 
•education by the opportune production of this volume. . . . The work is peculiarly acceptable to 
English readers and an admirable addition to existing class books. In a phrase, we think the work 
att^s its object in furnishing a brief account of those laws and customs of British trade with which 
•the commercial man interested therein should be familiar." — Chamber of Commerce Journal. 

** An invaluable guide in the hands of those who are preparing for a commercial career, and, in fact, 
'the information it contains on matters of business should be impressed on every one." — Counting House. 

THE FOREIGN COMMERCIAL CORRESPONDENT. 

Being Aids to Commercial Correspondence in Five Languages — English, French, 
German, Italiap, and Spanish. By Conrad E. Baker. Third Edition. Care- 
fully revised throughout. Crown 8vo, cloth 4/8 

" Whoever wishes to correspond in all the languages mentioned bv Mr. Baker cannot do better than 
>etudy this work, the materials of which are excellent and conveniently arranged. They consist not of 
•entire specimen letters, but — what are far more useful — short passages, sentences, or phrases expressing 
•the same general idea in various forms." — Athenaum. 

" A careful examination has convinced us that it is unusually complete, well arranged and reliable. 
The book is a thoroughly good one." — Schoolmaster. 

FACTORY ACCOUNTS: THEIR PRINCIPLES AND 

practice: 

A Handbook for Accountants and Manufacturers, with Appendices on the 
Nomenclature of Machine Details ; the Income Tax Acts ; the Rating of 
Factories; Fire and Boiler Insurance; the Factory and Workshop Acts, &c., 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emile Garcke and J. M. Fells. Fifth Edition, Revised and Enlarged. 
Demy 8vo, cloth 7/8 

" A very interesting description of the requirements of Factory Accounts. . . . The principle ol 
.assimilating the Factory Accounts to the general commercial books is one which we thoroughly agree 
■with." — A ccountants' Journal. 

"Characterised oy extreme thoroughness. There are few owners of factories who would not 
'derive great benefit from the perusal of this most admirable work." — Local Government Chronicle. 

MODERN METROLOGY. 

A Manual of the Metrical Units and Systems of the Present Century. With an 
Appendix containing a proposed English System. By Lowis D'A. Jackson, 
A.M.Inst.C.E., Author of "Aid to Survey Practice," &c. Large crown 8vo, 
cloth .............. 12/6 

" We recommend the work to all interested in the practical reform of our weights and measures." — 
JNature. 

A SERIES OF METRIC TABLES. 

In which the British Standard Measures and Weights are compared with those 

of the Metric System at present in Use on the Continent. By C. H. Dowling, 

C.E. 8vo, cloth 10/6 

" Mr. Dowling's Tables are well put together as a ready reckoner for the conversion of one system 
4nto the other." — A thenttum. 

IRON AND METAL TRADES' COMPANION. 

For expeditiously ascertaining the Value of any Goods bought or sold by Weight, 

from 15. per cwt. to iias. per cwt., and from one farthing per pound to one shilling 

per pound. By Thomas Downie. Strongly bound in leather, 396 pp. . 9/- 

" A most useful set of tables nothing like them before existed."— fl»i/<i»«F News. 
" Although specially adapted to the iron and metal trades, the tables will be found useful in every 
•other business in which merchandi^ i^ bought and sold by weight."— i(!a»7wa>' News. 
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NUMBER, WEIGHT, AND FRACTIONAL CALCULATOR. 

Containing upwards of 250,000 Separate Calculations, showing at a glance the 
value at 422 different rates, ranging from y^^th of a Penny to 205. each, or per 
cwt., and ;^2o per ton, of any number of articles consecutively, from i to 470. 
Any number of cwts., qrs., and lbs., from i cwt. to 47ocwts. Any number of 
tons, cwts., qrs., and lbs., from i to i.ooo tons. By William Chadwick, Public 
Accountant. Fourth Edition, Revised and Improved. 8vo, strongly bound 18/- 

*' It is as easy of reference for any answer or any number of answers as a dictionary. For making 
up accounts or estimates the book must prove invaluable to all who have any considerable quantity of 
calculations involving price and measure in any combination to do."— JSfic^'wMr. 

" The most perfect work of the kind yet prepared."-^G/a5^ow Herald. 

THE WEIGHT CALCULATOR. 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at one 
Reference the exact Value of any Weight from i lb, to 15 tons, at 300 Progressive- 
Rates, from id. to 1685. per cwt., and containing 186,000 Direct Answers, which, 
with their Combinations, consisting of a single addition (mostly to be performed 
at sight), will afford an aggregate of 10,266,000 Answers ; the whole being calcu- 
lated and designed to ensure correctness and promote despatch. By Henry 
Harben, Accountant. Sixth Edition, carefully corrected. Royal 8vo, strongly 
half-bound £1 6S- 

" A practical and useful work of reference for men of business generally." — Ironmonger. 
" Or priceless value to business men. It is a necessary book in all mercantile offices." — Sheffield' 
Independent. 

THE DISCOUNT GUIDE. 

Comprising several Series of Tables for the Use of Merchants, Manufacturers,. 
Ironmongers, and others, by which may be ascertained the exact Profit arising 
from any mode of using Discounts, either in the Purchase or Sale of Goods, and- 
the method of either Altering a Rate of Discount, or Advancing a Price, so as to 
produce, by one operation, a sum that will realise any required profit after- 
allowing one or more Discounts ; to which are added Tables of Profit or Advance 
from I J to 90 per cent., Tables of Discount from ij to gSf per cent., and Tables- 
of Commission, &c., from j[ to 10 per cent. By Henry Harben, Accountant. 
New Edition, Corrected. Demy 8vo, half-bound .... i&l 6s. 

"A book such as this can only be appreciated by business men, to whom the saving of time means> 
saving of money. The work must prove of great value to merchants, manufacturers, and generali 
traders." — British Trade Journal. 

TABLES OF WAGES. 

At 54, 52, 50, and 48 Hours per Week. Showing the Amounts of Wages from' 
One-quarter-of-an-hour to Sixty-four hours in each case at Rates of Wages- 
advancing by One Shilling from 4s. to 555. per week. By Thos. Garbutt, 
Accountant. Square crown 8vo, half-bound 8/- 

IRON-PLATE WEIGHT TABLES. 

For Iron Shipbuilders, Engineers and Iron Merchants. Containing the Calcu- 
lated Weights of Upwards of 150,000 different sizes of Iron Plates from i foot by 
6 in. by ^ in. to 10 feet by 5 feet by i in. Worked out on the basis of 40 lbs. to 
the square foot of Iron of i inch in thickness. By H. Burlinson and W. H. 
Simpson. 4to, half-bound £1 6s- 



ORIENTAL MANUALS AND TEXT-BOOKS. 

Notice, Messrs. Crosby Lockwood & Son will forward on application a New and 
Revised List of Text-books and Manuals for Students in Oriental Languages, 
many of which are used as Text-books for the Examinations for the Indian Civil 
Service and the Indian Staff Corps ; also as Class Books in Colleges and Schools- 
in India. 
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AGRICULTURE, FARMING, GARDENING, ETC. 



THE COMPLETE GRAZIER AND FARMER'S AND 

CATTLE BREEDER^S ASSISTANT, 

A Compendium of Husbandry. Originally Written by William Youatt. 
Fourteenth Edition, entirely Re-written, considerably Enlarged, and brought up 
to Present Requirements, by William Fream, LL.D., Assistant Commissioner, 
Royal Commission on Agriculture, Author of *' The Elements of Agriculture," &c. 
Royal 8vo, 1,100 pp., 450 Illustrations. Handsomely bound . i&l lis. 6cl. 

Summary of Contents. 



Book I. On the Varieties, Breeding, Rear- 
ing, Fattening and Management of Cattle. 

Book II. On the Economy and Management 
OF the Dairy. 

Book III. On the Breeding, Rearing, and 
Management op Horses. 

Book IV. On the Breeding, Rearing, and 
Fattening of Sheep. 

Book V. On the Breeding, Rearing, and 
Fattening of Swine. 



Book VII. On the Breeding, Rearing, and 
Management of Poultry. 

Book VIII. On Farm Offices and Implb- 
ments of Husbandry. 

Book IX. On the Culture and Manage- 
ment OF Grass Lands. 

Book X. On the Cultivation and Applica- 
tion OF Grasses, Pulse and Roots. 

Book XI. On Manures and their Appli- 
cation TO Grass Land and Crops. 



Book VI. On the Diseases of Live Stock, i Book XII. Monthly Calendars of Farmwork. 

" Dr. Fream is to be congratulated on the successful attempt he has made to give us a work which 
will at once become the standard classic of the farm practice 01 the country. We believe that it will be 
found that it has no compeer among the many works at present in existence. . . . The illustrations 
are admirable, while the frontispiece, which represents tne well-known bull, New Year's Gift, bred by 
the Queen, is a work of art." — The Times. 

" The book must be recognised as occupying the proud position of the most exhaustive work oi 
reference in the English language on the subject with which it deals." — Athenaum. 

" The most comprehensive guide to modern farm practice that exists in the English language 
to-day. . . . The Dook is one that ought to be on every farm and in the library of every land 
owner." — Mark Lane Express. 

" In point of exhaustiveness and accuracy the work will certainly hold a pre-eminent and unique 
position among books dealing with scientific agricultural practice. It is, in fact, an agricultural library 
of itself."— NortA British Agriculturist. 

FARM LIVE STOCK OF GREAT BRITAIN. 

By Robert Wallace, F.L.S., F.R.S.E., &c.. Professor of Agricultural and Rural 
Economy in the University of Edinburgh. Third Edition, thoroughly Revised 
and considerably Enlarged. With over 120 Phototypes of Prize Stock. Demy 
8vo, 384 pp., with 79 Plates and Maps. Cloth 12/6 

" A really complete work on the history, breeds, and management of the farm stock of Great 
Britain, and one which is likely to find its way to the shelves of every country gentleman's library." — 
The Times. 

" The ' Farm Live Stock of Great Britain ' is a production to be proud of, and its issue not the 
least of the services which its author has rendered to agricultural science." — Scottish Farmer. 

NOTE'BOOK OF AGRICULTURAL FACTS AND 

FIGURES FOR FARMERS AND FARM STUDENTS* 

By Primrose McConnell, B.Sc, Fellow of the Highland and Agricultural 
Society, Author of '• Elements of Farming." Sixth Edition, Rewritten, Revised, 
and greatly Enlarged. F'cap. Svo, 480 pp., leather, gilt edges . 8/- 

CoNTENTs. — Surveying and Levelling. — Weights and Measures. — MACHiNBRy and 
BuiLDiNGS.r— Labour. — Operations. — Draining. — Embanking. — Geological Memoranda. — Soils. 
— Manures. — Cropping. — Crops. — Rotations. — Weeds. — Feeding. — Dairying. — Live Stock. — 
Horses. — Cattle. — Sheep. — Pigs. — Poultry. — Forestry. — Horticulture. — Miscellaneous. 

" No farmer, and certainly no agricultural student, ought to be without this multum in parvo manual 
of all subjects connected with the ^rm."— North British AgricultuHst. 

" This little pocket-book contains a large amount of useful information upon all kinds of agricultural 
subjects. Something of the kind has long been wanted."— 3farft Lane Express. 

" The amount of information it contains is most surprising ; the arrangement of the matter is so 
methodical — although so compressed — as to be intelligible to every one who takes a glance through its 
pages. They teem with information."— Farm and Home. 

THE ELEMENTS OF AGRICULTURAL GEOLOGY. 

A Scientific Aid to Practical Farming. By Primrose McConnell, Author 
of •• Notebook of Agricultural Facts and Figures," &c. Royal Svo, cloth. 

Net 21/- 

" On every page the work bears the impress of a masterly knowledge of the subject dealt with^ 
and we have nothing but unstinted praise to oSer."— Field. 
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BRITISH DAIRYING- 

A Handy Volume on the Work of the Dairy-Farm. For the Use of Technical 
Instruction Classes, Students in Agricultural Colleges and the Working Dairy- 
Farmer. By Prof. J. P. Sheldon. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth 2/6 

** Confidently recommended as a useful text-book on dairy iAxmKn^y—AgricuUuraX Gatettt. 

" Probably toe best half-crown manual on dairy work that has yet been produced,"— North BntKh 
Agriculturist. 

" It is the soundest little work we have yet seen on the subject."— T/m Times. 

MILK, CHEESE, AND BUTTER- 

A Practical Handbook on their Properties and the Processes of their Production. 
Including a Chapter on Cream and the Methods of its Separation from Milk. 
By John Oliver, late Principal of the Western Dairy Institute, Berkeley. With 
Coloured Plates and 200 Illustrations. Crown 8vo, cloth . 7/6 

" An exhaustive and masterly production. It mav be cordially recommended to all students and 
practitioners of dairy science." — North British Agriculturist. 

" We recommend this very comprehensive and carefully-written book to dairy-farmers and students 
of dairying. It is a distinct acquisition to the library of the agriculturist."— ii^r^'tcw/^Mro/ Gautte. 

SYSTEMATIC SMALL FARMING. 

Or, The Lessons of my Farm. Being an introduction to Modern Farm Practice 

for Small Farmers. By R. Scott Burn, Author of "Outlines of Modern 

Farming," &c. Crown 8vo, cloth 8/- 

" This is the completest book of its class we have seen, and one which every amateur farmer will read 
with pleasure, and accept as a guide." — Field. 

OUTLINES OF MODERN FARMING. 

By R. Scott Burn. Soils, Manures, and Crops — Farming and Farming Economy 
— Cattle, Sheep, and Horses — Management of Dairy, Pigs, and Poultry — 
Utilization of Town-Sewage, Irrigation, &c. Sixth Edition. In one vol., 1,250 
pp., half-bound, profusely Illustrated 12/- 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OF. 

Comprising Draining and Embanking; Irrigation and Water Supply; Farm 

Roads, Fences, and Gates ; Farm Buildings ; Barn Implements and Machines ; 

Field Implements and Machines; Agricultural Surveying, &c. By Professor 

John Scott. In one vol., 1,150 pp., half-bound, with over 600 Illustrations, 12/- 

" Written with great care, as well as with knowledge and ability. The author has done his work 
well : we have found him a very trustworthy guide wherever we have tested his statements. The volume 
will he of great value to agricultural students." — Mark Lane Express. 

THE FIELDS OF GREAT BRITAIN. 

A Text-Book of Agriculture. Adapted to the Syllabus of the Science and Art 

Department. For Elementary and Advanced Students. By Hugh Clements 

(Board of Trade). Second Edition, Revised, with Additions. i8mo, cloth . 2/6 

" It is a long time since we have seen a book which has pleased us more, or which contains such a 
vast and useful fund of knowledge." — Educational Times. 

TABLES AND MEMORANDA FOR FARMERS, GRAZIERS, 

AGRICULTURAL STUDENTS, SURVEYORS, LAND AGENTS, 
AUCTIONEERS, &c» 

With a Nev^r System of Farm Book-keeping. By Sidney Francis. Fifth 

Edition. 272 pp., waistcoat-pocket size, limp leather .... 1/6 

" Weighing less than i oz., and occupying no more space than a match box, it contains a mass of 
facts and calculations which has never before, in such handy form, been obtainable. Every operation 
on the farm is dealt with. The work may be taken as thoroughly accurate, the whole 01 the tables 
having been revised by Dr. Fream. We cordially recommend it." — Bell's Weekly Messenger, 

THE ROTHAMSTED EXPERIMENTS AND THEIR 

PRACTICAL LESSONS FOR FARMERS* 

Part I. Stock. Part II. Crops. By C. J. R. Tipper. Crown 8vo, cloth . 3/6 
" We have no doubt that the book will be welcomed by a large class of farmers and others interested 
in agriculture." — Standard, 
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FERTILISERS AND FEEDING STUFFS. 

Their Properties and Uses. A Handbook for the Practical Farmer. By 

Bernard Dyer, D.Sc. (Lond.). With the Text of the Fertilisers and Feeding 

Stuffs Act of 1893, The Regulations and Forms of the Board of Agriculture, and 

Notes on the Act by A. J. David, B.A., LI|.M. Fourth Edition, Revised. 

Crown 8vo, cloth [7«5/ Published. 1/- 

" This little book is precisely what it professes to be—' A Handbook for the Practical Farmer.' 
Dr. Dyer has done farmers good service in placing at their disposal so much useful information in so 
Intelligible a form."— r;»« Timts. 

BEES FOR PLEASURE AND PROFIT: 

Guide to the Manipulation of Bees, the Production of Honey, and the General 
Management of the Apiary. By G. Gordon Samson. With numerous Illustra- 
tions. Crown Svo, wrapper 1/* 

BOOK-KEEPING FOR FARMERS AND ESTATE OWNERS. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Fourth 
Edition. Crown Svo, cloth 2/6 

"The volume Is a capital study of a most Important subject." — Agricultural Gazette. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. 

Giving Weekly Labour Account and Diary, and showing the Income and 
Expenditure under each Department of Crops, Live Stock, Dairy, &c., &c. 
With Valuation, Profit and Loss Account, and Balance Sheet at the end of 
the Year. By Johnson M. Woodman, Chartered Accountant. Second Edition. 

Folio, half-bound Net 7/6 

"Contains every requisite for keeping farm accounts readily and accurately." — Agriculture. 

THE FORaNG-GARDEN. 

Or, How to Grow Early Fruits, Flowers, and Vegetables. With Plans and 
Estimates for Building Glasshouses, Pits and Frames. With Illustrations. 

By Samuel Wood. Crown Svo, cloth 3/6 

" A good book, containing a great deal of valuable teaching." — Gardener's Magazine. 

A PLAIN GUIDE TO GOOD GARDENING. 

Or, How to Grow Vegetables, Fruits, and Flowers. By S. Wood. Fourth 

Edition, with considerable Additions, and numerous Illustrations. Crown 

Svo, cloth 3/6 

"A very good book, and one to be highly recommended as a practical guide. The practical 
directions are Gxce\\ent."—Athenaum. 

MULTUM'IN'PARVO GARDENING. 

Or, How to make One Acre of Land produce /620 a year, by the Cultivation of 
Fruits and Vegetables ; also, How to Grow Flowers in Three Glass Houses, 
so as to realise £ij6 per annum clear Profit. By Samuel Wood, Author of 
" Good Gardening," &c. Sixth Edition. Crown Svo, sewed . . . 1/- 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN. 

And Amateur's Complete Guide. By S. Wood. Crown Svo, cloth , 3/6 

POTATOES: HOW TO GROW AND SHOW THEM. 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown Svo 2/- 

MARKET AND KITCHEN GARDENING- 

By C. W. Shaw, late Editor of •' Gardening Illustrated." Crown Svo, cloth. 

3/6 
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AUCTIONEERING, VALUING, 
LAND SURVEYING, ESTATE AGENCY, ETC. 



INWOOD'S TABLES FOR PURCHASING ESTATES 

AND FOR THE VALUATION OF PROPERTIES, 

Including Advowsons. Assurance Policies, Copyholds, Deferred Annuities, 
Freeholds. Ground Rents, Immediate Annuities. Leaseholds, Life Interests. 
Mortgages, Perpetuities, Renewals of Leases, Reversions, Sinking Funds, 
&c., &c. 27th Edition, Revised and Extended by William Schooling, 
F.R.A.S., with Logarithms of Natural Numbers and Thoman's Logarithmic 
Interest and Annuity Tables. 360 pp., demy 8 vo, cloth [Just Published. Net Bl' 

" Those interested in the purchase and sale of estates, and in the adjustment of compensation cases, 
as well as in transactions in annuities, life insurances, &c., will find the present edition of eminent 
service." — Engineering. 

" This valuable book has been considerably enlarged and improved by the labours of Mr. Schooling, 
and is now very complete indeed." — Economist. 

" Altogether this edition will prove of extreme value to many classes of professional men in saving 
them many long and tedious calculations." — Investors' Review. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 

AND ESTATE AGENT AND VALUER'S POCKET ASSISTANT, 

For the Valuation for Purchase, Sale, or Renewal of Leases, Annuities and 
Reversions, and of property generally; with Prices for Inventories, &c. By 

iOHN Wheeler, Valuer, &c. Sixth Edition, Re-written and greatly Extended 
>y C. NoRRis. Royal 32mo, cloth 6/* 

*' A neat and concise book of reference, containing an admirable and clearlv-arranged list of prices 
for inventories, and a very practical guide to determine the value of furniture, See." — Standard. 

" Contains a large quantity of varied and useful information as to the valuation for purchase, sale, or 
renewal of leases, annuities and reversions, and of property generally, with prices for inventories, and 
a guide to determine the value of interior fittings and otner eilects." — Builder. 

AUCTIONEERS J THEIR DUTIES AND LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised. Demy 8vo, cloth 12/6 

" The work is one of general excellent character, and gives much information in a compendious 
and satisfactory form." — Builder. 

" May be recommended as givine a great deal of information on the law relating to auctioneers, in 
a very readable form." — Law Journal. 

THE AGRICULTURAL VALUER'S ASSISTANT. 

A Practical Handbook on the Valuation of Landed Estates ; including Example 
of a Detailed Report on Management and Realisation ; Forms of Valuations of 
Tenant Right ; Lists of Local Agricultural Customs ; Scales of Compensation 
under the Agricultural Holdings Act, and a Brief Treatise on Compensation 
under the Lands Clauses Acts, &c. By Tom Bright, Agricultural Valuer, 
Author of " The Agricultural Surveyor and Estate Agent's Handbook." Fourth 
Edition, Revised, with Appendix containing a Digest of the Agricultural Holdings 
Acts, 1 883-1 900. Crown 8vo, cloth Net 6/- 

'* Full of tables and examples in connection with the valuation of tenant-right, estates, labour, 
contents and weights of timber, and farm produce of all kinds." — Agricultural Gazette. 

" An eminently practical handbook, full of practical tables and data of undoubted interest and value 
to surveyors and auctioneers in preparing valuations of all kinds." — Farmer. 

POLE PLANTATIONS AND UNDERWOODS. 

A Practical Handbook on Estimating the Cost of Forming, Renovating, Improv- 
ing, and Grubbing Plantations and Underwoods, their Valuation for Purposes of 
Transfer, Rental, Sale or Assessment. By Tom Bright. Crown 8vo, clotn 3/6 

" To valuers, foresters and agents it will be a welcome aid." — North British Agriculturist. 
'' Well calculated to assist the valuer in the discharge of his duties, and of undoubted interest and 
use both to surveyors and auctioneers in preparing valuations of all kinds." — Kent Herald. 
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AGRICULTURAL SURVEYOR AND ESTATE AGENTS 

HANDBOOK. 

Of Practical Rules, Formulae, Tables, and Data. A Comprehensive Manual for 
the Use of Surveyors, Agents, Landowners, and others interested in the Equip- 
ment, the Management, or the Valuation of Landed Estates. By Tom Bright, 
Agricultural Surveyor and Valuer, Author of " The Agricultural Valuer's 
Assistant,'* &c. With Illustrations. Fcap. 8vo, Leather . . Net 7/6 

" An exceedingly useful book, the contents of which are admirably chosen. The classes for whom 
the work is intended will find it convenient to have this comprehensive han<^book accessible for 
reference." — Livi Stock Journal. 

" It is a singularly compact and well informed compendium of the facts and figures likely to be 
required in estate work, and is certain to prove of mucn service to those to whom it is addressed." — 
Scotsman. 

THE LAND VALUER'S BEST ASSISTANT. 

Being Tables on a very much improved Plan, for Calculating the Value of Estates. 
With Tables for reducing Scotch, Irish, and Provincial Customary Acres to 
Statute Measure, &c. By R. Hudson, C.E. New Edition. Royal 32mo, 

leather, elastic band 4/* 

" Of incalculable value to the country gentleman and professional man." — Farmers' Journal. 

THE LAND IMPROVER'S POCKET-BOOK. 

Comprising Formulae, Tables, and Memoranda required in any Computation 
relating to the Permanent Improvement of Landed Property. By John Ewart, 
Surveyor. Second Edition, Revised, Royal 32mo, oblong, leather . 4/* 
'• A compendious and handy little volume." — Spectator. 

THE LAND VALUER'S COMPLETE POCKET-BOOK. 

Being the above Two Works bound together. Leather . • • • 7/6 

HANDBOOK OF HOUSE PROPERTY. 

A Popular and Practical Guide to the Purchase, Tenancy, and Compulsory Sale 
of Houses and Land, including Dilapidations and Fixtures : with Examples of 
all kinds of Valuations, Information on Building and on the right use of 
Decorative Art. By E. L. Tarbuck, Architect and Surveyor. Seventh Edition. 
i2mo, cloth [/w^^ Published. 5/- 



" The advice is thoroughly practical."— Law /owrwa/. 

al 

well- written and thoughtml work."— Land Agents' Record^ 



For all who have desuings with house property this is an indispensable guide." — Decoration. 
Carefully brought up to date, and much improved by the addition of a division on Fine Art. 



LAW AND MISCELLANEOUS. 



MODERN JOURNALISM. 

A Handbook of Instruction and Counsel for the Young Journalist. By John B. 

Mackie, Fellow of the Institute of Journalists. Crown 8vo, cloth . 2/- 

" This invaluable guide to journalism is a work which all aspirants to a journalistic career will read 
with advantage."— /o«rna/M/. 

HANDBOOK FOR SOLICITORS AND ENGINEERS 

Engaged in Promoting Private Acts of Parliament and Provisional Orders, for 
the authorisation of Railways, Tramways, Gas and Water Works, &c. By 
L. L. Macassey, of the Middle Temple, Barrister-at-Law, M.I.C.E. 8vo, cloth. 

£1 6s. 

PATENTS FOR IlSfVENTIONS, HOW TO PROCURE THEM* 

Compiled for the Use of Inventors, Patentees and others. By G. G. M. 
Hardingham, Assoc.Mem.Inst.C.E., &c. Demy 8vo, cloth . . 1/6 

CONCILIATION AND ARBITRATION 

IN LABOUR DISPUTES. 

A Historical Sketch and Brief Statement of the Present Position of the Question 
at Home and Abroad. By J. S. Jeans. Crown 8vo, 200 pp., cloth . 2/6 
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EVERY MAN'S OWN LAWYER. 

A Handy-Book of the Principles of Law and Equity. With a Concise: 
Dictionary of Legal Terms. By A Barrister. Forty-first Edition, care- 
fully Revised, and comprising New Acts of Parliament, including the Motor 
Car Act, 1903 ; Employment of Children Act, 1903 ; Pistols Act, 1903 ; Poor 
Prisoners' Defence Act, 1903 ; Education Acts of 1902 and 1903 ; Housing of the- 
Workinf^ Classes Act, 1903, &'C. Judicial Decisions pronounced during the year 
have also been duly noted. Crown 8vo, 800 pp., strongly bound in cloth. 

[Just Published. 6/8 

♦.• This Standard Work of Reference forms a Complete Epitome of the Laws of 

England, comprising (amongst other matter) : 

THE RIGHTS AND WRONGS OF INDIVIDUALS 



Landlord and Tenant 
Vendors and Purchasers 
Leases and Mortgages 

ioiNT-sTocK Companies 
Masters, Servants and Workmen 
Contracts and Agreements 
Money-Lenders, Suretiship 
Partnership, Shipping Law 
Sale and Purchase of Goods 
Cheques, Bills and Notes 
Bills of Sale, Bankruptcy 
Life, Fire, and Marine Insurance 
Libel and Slander • 



Criminal Law 
Parliamentary Elections 
County Councils 
District and Parish Councils 
Borough Corporations 
Trustees and Executors 
Clergy and Churchwardens 
Copyright, Patents, Trade Marks 
Husband and Wife, Divorce 
Infancy, Custody of Children 
Public Health and Nuisances 
Innkeepers and Sporting 
Taxes and Death Duties 



Forms of Wills, Agreements, Notices, etc. 

The object of this work is to enable those who consult it to help themselves to 
the laiv ; and thereby to dispense, as far as possible, with professional assistance and advice. 
There are many wrongs and grievances which persons submit to from time to time through 
not knoiving how or where to apply for redress ; and many persons have as great a dread 
of a latiyer's office as of a lion's den. With this book at hand it is believed that many 
a Six-and-Eightpence may be saved; many a wrong redressed: many a right reclaimed; 
many a law suit avoided ; and many an evil abated. The work has established itself as 
the standard legal adviser of all classes, and has also made a reputation for itself as a 
useful book of reference for lauyers residing at a distance from law libraries, who are glad 
to have at hand a work embodying recent decisions and enactments. 

*,* Opinions of the Press. 

"The amount of information given in the volume is simply wonderful. The continued popularity 
of the work shows that it fulfils a useful purpose." — Law Journal. 

'• As a book of reference this volume is without a rival." — Pall Mall Gazette. 

" No Englishman ought to be without this book." — Engineer. 

" Ought to be in every business establishment and in all libraries."— S^«j^«/i Post. 

•' The 'Concise Dictionary' adds considerably to its \a\ue."— Westminster Gazette. 

" It is a complete code of English Law written in plain language, which all can understand. . , 
Should be in the hands of every business man, and all who wish to abolish lawyers' bills."— Weekly Times. 

" A useful and concise epitome of the law, compiled with considerable care."— Law Magazine. 

" A complete digest of the most useful facts which constitute English IsLvr."— Globe. 

" Admirably done, admirably arranged, and admirably cheap." — Leeds Mercury. 

" A concise, cheap, and complete epitome of the English law. So plainly written that he who runs 
may read, and he who reads may understand." — Figaro. 

" A dictionary of legal facts well put together. The book is a very useful one."— Spectator. 

labour contracts. 

A Popular Handbook on the Law of Contracts for Works and Services. By 
David Gibbons. Fourth Edition, with Appendix of Statutes by T. F. Uttley, 
Solicitor. Fcap. 8vo, cloth 3/6 
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CIVIL ENGINEERING & SURVEYING. 
Civil Enc^neepinc^. 

By Henry Law, M. Inst. C.E. Including a Treatise on Hydraulic Engineering 
by G. R. Burnell, M.I.C.E. Seventh Edition, revised, with Large Additions on 
Recent Practice by D. Kinnear Clark. M. Inst. C.E 6/6 

" An admirable volume, which we warmly recommend to young engineers." — Builder, 

Pioneer Enc^neeping^. 

A Treatise on the Engineering Operations connected with the Settlement of Waste 
I^nds in New Countries. By E. Dobson, M.Inst. C.E. Second Edition. . 4/6 
" Mr. Dobson is familiar with the difficulties which have to be overcome in this class of work, and 
■luch of his advice will be valuable to young engineers proceeding to our colonies." — Engineering: 

Ipon and Steel Bpidges and Viaducts. 

A Practical Treatise upon their Construction. For the use of Engineers, Draughtsmen, 
and Students. By Francis Campin, C.E 8/6 

Ipon Bpidges of Moderate Span: 

Their Construction and Erection. By H. W. Pendred. With 40 illustrations 2/0 
" Students and engineers should obtain this book for constant and practical use." — CcttieryGMardimn. 

Constpuctional Iron and Steel Work, 

As applied to Public, Private, and Domestic Buildings. By Francis Campin, C. E. 3/6 
" This practical book may be counted a most valuable work?^ — British Architect, 

Tubular and other Iron Gipdep Bpidc^eSy 

Describinj? the Britannia and Conway Tubular Bridges. With a Sketch of Iron 
Bridges, &c. By G. Drysdale Dempsey, C.E. Fourth Edition . . . 2/0 

Materials and Constpuction. 

A Theoretical and Practical Treatise on the Strains, Designing, and Erection of 
Works of Construction. By Francis Campin, C.E. Third Edition . 3/0 
" No better exposition of the practical application of the principles of construction has yet been 
published to our knowledge in such a cheap comprehensive form.' — Building News 

Sanitary Work in Small Towns and Villages. 

B^ Charles Slagg, Assoc. M. Inst. C.E. Hiird Edition, Enlarged . 8/0 

" This is a very useful book. There is a great deal of work required to be done in the smaller towns 
and villages, and this little volume will help those who are willing to do it." — Builder, 

ConstPuction of Roads and Streets. 

By H. Law, C.E, and D. K. Clark, C.E. Sixth Edition, revised, with Additional 

Chapters by A. J. Wallis-Tayler, A.M. Inst. C.E 6/0 

" A book which every borough surveyor and engineer must possess, and which will be of consideraole 
service ^o architects, builders, and property owners generally." — Building News, 

Gas Works: 

Their Construction and Arrangement, and the Manufacture and Distribution of Coal 

Gas. Originally written by S. Hughes, C.E. Ninth Edition, Revised, with Notices of 

Recent Improvements, by Henry O'Connor, A.M. Inst. C.E. S^Just published, 6/0 

"Win be of infinite service alike to manufacturers, distributors, and consumers." — Foreman Engineer, 

Water Works, for the Supply of Cities and Towns. 

With a Description of the Principal Geological Formations of England as influencing 
Supplies of Water. By Samuel Hughes . . . . . . * . . 4/0 

" Everyone who is debating how his village, town, or city shall be plentifully supplied with pure 
water should read thus book." — Newcastle Courant. 

Power of Water. 

As applied to drive Flour Mills, and to give motion to Turbines and other Hydrostatic 
Engines. By Joseph Glynn, F.R.S., &c. New Edition. Illustrated . , 2/0 

Wells and Well-Sinkincr. 

By J. G. Swindell, A.R.I.B.A., and G. R. Burnell, C.E. Revised Edition 2/0 
" Solid practical information, written in a concise and lucid style. The work can be recommenaed 
as a text-book for all surveyors, architects, &c." — li^m and Coal Trades Review. 

Drainag^e of Lands, Towns, and Buildings 

By G. D. Dempsey, C.E. Revised, with large Additions on Recent Practice in 
Drainage Engineering, by D. Kinnear Clark, M.I.C.E. Fourth Edition . 4/6 
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Blasting^ and Quappying^ of Stone, 

For Building and other Purposes. With Remarks on the Blowing up of Bridges. 
By Gen. SirJ. BuRGOYNE, K.C.B 1/6 

Foundations and Concpete Wopks. 

With Practical Remarks on Footings, Planking, Sand, Concrete, B^ton, Pile-driving, 
Caissons, and Cofferdams. By E. Dobson, M.R.I.B.A. Ninth Edition , . 1/6 

Pneumatics, 

Including Acoustics and the Phenomena of Wind Currents, for the use of Beginners. 
By Charles ToMLiNSON, F.R.S. Fourth Edition, enlarged. Illustrated . 1/6 

Land and Eng^ineeping^ Supveying^. 

For Students and Practical Use. By T. Baker, C.E. Twentieth Edition, revised 
and extended by F. E. Dixon, A.M. Inst. C.E. With Plates and Diagrams . 2/0 

Mensupation and Measuping^, 

With the Mensuration and Levelling of Land for the purposes of Modem Engineering'. 
By T. Baker, C.E. New Edition by E. Nugent, C.E 1/6 



MINING AND METALLURGY. 
Mining^ Calculations. 

For the i^se of Students Preparing for the Examinations for Colliery Manager^' 
Certificates, comprising numerous Rules and Examples in Arithmetic, Algebra, and 
Mensuration. By T. A. O'Donahue, M.E., First-class Certificated Colliery Manager. 

3/6 

Minepalog^, 

Rudiments of. By A. Ramsay, F.G.S. Fourth Edition. Woodcuts and Plates 8/6 

"The author throughout has dbplayed an intimate knowledge of his subject, and great facility in 
imparting that knowledge to othejrs. The book is of great utility." — Mining Journal. 

Coal and Coal Mining^, 

By the late Sir Warington W. Smyth, M.A., F.R.S. Eighth Edition, Revised and 
Extended by T. Forster Brown, Chief Inspector of the Mines of the Crown and of 
the Duchy of Cornwall 3/6 



" Every portion of the volume appears to have been prepared with much care, and as an outline is 
^ven of every known coal-field in this and other countries as well as of the two principal methods of 
working, the book will doubtless interest a very large number of readers." — Mining^ Journal. 

Metallupg^ of Ipon. 

Containing History of Iron Manufacture, Methods of Assay, and Analyses of Iron Ores, 
Processes of Manufacture of Iron and Steel, &c. By H. Bauerman, F.G.S., A.R.S.M. 
With numerous Illustrations. Sixth Edition, revised and enlarged . . . 5/0 

"Carefully written, it has the merit of brevity and conciseness, as to less important points ; while all 
material matters are very fully and thoroughly entered into." — Standard. 

Minepal Supveyop & Valuep's Complete Guide. 

Comprising a Treatise on Improved Mining Surveying and the Valuation of Mining 
Properties, with New Traverse Tables. By W. Lintern, C. E. , Fourth Edition, with an 
Appendix on Magnetic and Angular Surveying, with Records of the Peculiarities of 
Needle Disturbances. With Four Plates of Diagrams, Plans, &c. . . . 3/6 
" Contains much valuable information, and is thoroughly trustworthy." — Iron &* Coal Trades Review. 

Slate and Slate Quappying^, 

Scientific, Practical, and Commercial. By D. C. Davies, F.G.S., Mining Engineer, &c. 

With numerous Illustrations and Folding Plates. Fourth Edition . . . 3/0 

" One of the best and best-balanced treatises on a special subject that we have met with." — Engineer, 

A Fipst Book of Mining^ and Quappying^. 

By J. H. Collins, F.G.S 1/6 

" For those concerned in schools in the mining districts, this work is the very thing that should be in 
the hands of their schoolmasters." — Iron. 

Subteppaneous Supveying^. 

By Thomas Fknwick. Also the Method of Conducting Subterraneous Surveys 
without the use of the Magnetic Needle, &c. By T. Baker, C.E. . . . 2/6 

Mining^ Tools, 

Manual of. By W. Morgans, Lecturer on Mining at the Bristol School of Mines 2/6 

Mining^ Tools, Atlas 

Of Engravings to the above, containing 235 Illustrations drawn to Scale. 410. . 4/6 

" Students, Overmen, Captains, Managers, and Viewers may gain practical knowledge and useful 
hints by the study of Mr. Morgans' iHanxiaX. -Colliery GnardiaH* 
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Physical Geolosry^ 

Partly based on Major-general PoRTLOCK's " Rudiments of Geology." By Ralpr 
Tate, A.L.&, Ac. Woodcuts 2fO- 

Histopical Geolosry^ 

Partly based on Major-Generai Portlock's " Rudiments." By Ralph Tate . 2/^ 

Oeolosry, 

Physical and Historical. Consisting of " Physical Geology." which sets forth the 
Lading Principles of the Science ; and " Historical Geology," which treats of the 
Mineral and Organic Conditions of the Earth at each successive epoch. By Ralph 
Tate, F.G.S. With 250 Illustrations . . 4/^ 

" The fulness of the matter ha« elevated the book into a manual. Its information u exhaustive and^ 
well-ananged, so that any subject may be opened upon at onot,'*'Sckool Board Ckrvnicle, 



MECHANICAL ENGINEERING. 
Workman's Manual of Eng^neepinfi: Drawinc^. 

B^ John Maxton, Instructor in Engineering Drawing, Royal Naval College, Green- 
wich. Eighth Edition. 300 Plates and Diagrams 8/9 

"A copy of it should be kept for reference in every drawing office." — Eftgineeriitg: 

Fuels: Solid, Liquid, and Gaseous. 

Their Analysis and Valuation. For the use of Chemists and Engineers. By H. J. 
Phillips, F.C.S., formerly Analytical and Consulting Chemist to the Great Eastern 

Railway. Fourth Edition 2/0* 

" Ought to have its place in the laboratory of every metallurgical establishment, and wherever fuel is 
used on a large vcaXe.*'— Chemical News. 

Fuel, Its Combustion and Economy. 

Consisting of an Abridgment of " A Treatise on the Combustion of Coal and the 
Prevention of Smoke." By C. W. Williams, A.I.CE. With extensive Additions 

by D. KiNNBAR Clark, M. Inst. C.B. Fourth Edition 3/6 

" Students should buy the book and read it. as (me of the most complete and satisfactory treatises OO' 
the combustion and economy of fuel to be had.^— Engineer. 

Boilepmakep's Assistant 

In Drawing, Templating, and Calculating Boiler Work, &c. By J. Courtney, 
Practical Boilermaker. Edited by D. K. Clark, C.E. Seventh Edition . 2/0* 

"With very great care we have gone through the ' Boilermaker's Assistant,' and have to say that it 
has our unqualined approval. Scarcely a point has been omitted." — Foreman Engineer. 

Boilepmakep's Ready Reckonep, 

With Examples of Practical Geometry and Templating for the Use of Platers, Smiths, 
and Riveters. By John Courtney. Edited by D, K. Clark, M.I.C.E. . 4/<> 
*,* The last two Works in One Vol., half-bound, entitled *'The Boilermaker's Ready 
Reckoner and Assistant." By J. Courtney and D. K. Clark. Price 7IO 

" A most useful work. No workman or apprentice should be without it." — /mm Trade Circular. 

Steam Boilers. 

Their Construction and Management. By R. Armstrong. C.E. Illustrated . 1/6* 
"A mass of information suitable for beginners." — Design and Work. 

Steam and Machlnepy Management. 

A Guide to the Arrangement and Economical Management of Machinery, with Hints on* 
Construction and Selection. By M. Powis Bale, M. Inst. M.E. . . , 2/6* 
"Gives the results of wide experience." — Lloyds Newspaper. 

Steam and the Steam Eng^ine, 

Stationary and Portable. Being an Extension of the Treatise on the Steam Engine of 
Mr. J. Sewell. By D. K. Clark, C.E. Fourth Edition .... 8/^ 
" Every essential part of the subject is treated of competently, and in a popular style." — Iron, 

The Steam Eng^ine, 

A Treatise on the Mathematical Theory of, with Rules and Examples for Practical 

Men. By T. Baker, C.E 1/^ 

"Teems with scientific information with reference to the steam-engine." — Design and Work. 

The Steam Eng^lne. 

For the use of Beginners. By Dr. Lardner. Illustrated .... 1/6- 

Locomotive Eng^lnes. 

A Rudimentary Treatise on. By G. D. Dempsey, C.E. With large Additions treating 
of the Modem Locomotive, by D. K. Clark, M. Inst. C.E. With Illustrations 3/(> 
"A model of what an elementary teoinical book should be." — Academy. 
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Locomotive Eng^ne-Dpivincr* 

A Piactical Manual for Engineers in Chai|[e of Locomotive Engines. By Michael 
Reynolds, M.S. £. Twelfth Edition. 3/6 ; cloth boards .... 4/6 
*' We can confidently recommend the book, not only to the practical driver, but to everyone who 
lakes am interest in the performance of locomotive engines. — The Enginetr. 

Stationary Engine Driving^. 

A Practical Manual for Engineers in Charge of Stationary Engines. By Michael 
Reynolds, M.S.E. Seventh Edition. 3/6 ; cloth boards .... 4/6 
"The author is thoroughly acquainted with his subjects, and has produced a manual which is an 
•exceedinq;ly useful one for the class for whom it is specially intended." — Engineering. 

Smithy and Fops^e 

Including the Farrier's Art and Coacii Smithing. By W. J. E. Crane. . 2/6 
" The first modem English book on the subject. Great pains have been bestowed bv the author 
•upon the book ; shoeing-smiths will find it both useful and interesting."— ^wtZi/rr. 

Modern Workshop Ppaetice, 

As applied to Marine, Land, and Locomotive Engines, Floating Docks, Dredging 
Machines, Bridges, Ship-Building, &c. By T. G. Winton. 4th Edn., Illustrated 8/6 
** Whethor for the apprentice determined to master his profession, or for the artisan bent upon raismg 
himself to a higher position, this clearly- written and practical treatise will be a great help."— kSctf/MW«i». 

Mechanical Enc^neepins^. ._:" ^^z zi^'^^'miz 

Z^ Comprising Metallurgy, Moulding, Casting, Forging, Tools, Workshop Machineiy, 
Mechanical Manipulation, Manufacture of the Steam Engine, &c. By Francis Campin, 

C.E. Third Edition 2/6 

"A sound and serviceable text-book, quite up to date." — Building News, '• . 

Details of Machinery. 

Comprising Instructions for the Execution of various Works in Iron in the Fitting- 
shop, Foundry, and Boiler- Yard. By FRANCIS Campin, C.E 8/0 

" A sound and practical handbook for all engaged in the engineering trades." — Buiiditig World. 

Elementary Enfi^neepincr : ^^^^ ^^^-^ 

A Manual for Young Marine Engineers and Apprentices. In the Form of Questions 
and Answers on Metals, Alloys, Strength of Materials, &c. By J. S. BREWER. 

Fifth Edition 1/6 

"A useful introduction to the more elaborate text-books." — Scotsman. 

Praotical Mechanism, 

And Machine Tools. By T. Baker, C.E With Remarks on Tools and Machineiy 
by J. Nasmyth, C.E fi/6 

Mechanics. 

Being a concise Exposition of the General Principles of Mechanical Science, and their 
,^ • M Applications. By Charles Tomlinson, F.R.S 1/6 

Cranes, 

The Construction of, and other Machinery for Raising Heavy Bodies for the Erection 
of Buildings, &c. By Joseph Glynn, F.R.S 1/6 



NAVIGATION SHIPBUILDING, ETC. 
Sailor's Sea Book: 

A Rudimentary Treatise on Navigation. By James Greenwood, B. A. With numerous 
Woodcuts and Coloured Plates. New and Enlai^ged Edition. By W. H. ROSSER 2/6 
" Is perhaps the best and simplest epitome of navigation ever compiled." — Field. 

Practical Navigation. 

Consisting of the Sailor's Sea Book, by James Greenwood and W. H. Rosser ; 

together with Mathematical and Nautical Tables for the \yorking of the Problems, by 

Henry Law, C.E., and Prof. J. R. Young. Half-bound in leather . . . 7/0 

" A vast amount of information is contained in this volume, and we fancy in a very short time that it 

will be seen in the library of almost every ship or yacht afloat." — Hunfs Yachting Maganne. 

Navig;ation and Nautical Astronomy, 

In Theory and Practice. By Prof. J. R. YoUNG. New Edition. Illustrated d/6 

" A very complete, thorough, and useful manual for the young navigator." — Ohserrmiory. 
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Mathematical Tables, 

For Trigonometrical. Astronomical, and Nautical Calculations ; to which is prefixed a 
Treatise on Logarithms, by H. Law, C.E. Together with a Series of Tables for 
Navigation and Nautical Astronomy. By Professor J. R. YoUNG. New Edition 4/0 

Mastin&Ty Mast-MakincTy and Itlgging of Ships. 

Also Tables of Spars, Rigging, Blocks: Chain, Wire, and Hemp Ropes, &c., relative 
to every class of vessels. By Robert Kipping, N. A 2/0 

Sails and Sail-Maklncr* 

With Draughting, and the Centre of Effort of the Sails. Weights and Sizes of Ropes ;. 
Masting, Rigging, and Sails of Steam Vessels, &c. By R. Kipping, N.A. 2/6 

Marine Eng^ines and Steam Vessels. 

By R. Murray, C.E. Eighth Edition, thoroughly Revised, with Additions by the 

Author and by George Carlisle, C.E 4/6 

" An indispensable manual for the .student of marine engineering." — Liverpool Mercury. 

Naval Apchltectupe. 

An Exposition of the Elementary Principles. By James Peakk . . . 8/6- 

Ships fop Ocean and Rivep Sepvicey 

Principles of the Construction of. By H. A. Sommerfeldt .... 1/6^ 

An Atlas of Enc^pavings 

To Illustrate the above. Twelve large folding Plates. Royal 4to, cloth . 7/6" 

Ships and Boats. 

By W.Bland. With numerous Illustrations and Models. Tenth Edition . 1/6- 

ARCHITECTURE and BUILDING. 
Constpuctional Ipon and Steel Wopk, 

As applied to Public, Private, and Domestic Buildings. By Francis Campin, C. E. 8/^ 
" Anyone who wants a book on ironwork as employed for stanchions, columns, and beams, will find- 
the present volume to be suitable."— British Architect. 

Building^ Estates: 

A Treatise on the Development, Sale, Purchase, and Management of Building Land. 

By F. Maitland. Pourth Edition 2/0 

" This book should undoubtedly be added to the library of every professional man dealing witk' 
building land." — Land Agent's Record. 

Soienee of Building^: 

An Elementary Treatise on the Principles of Construction. By E. Wyndham Tarn, 
M.A. Lond. Fourth Edition 8/^ 

Apt of Building^, 

Rudiments of. General Principles of Construction, Strength, and Use of Materials, 
Working Drawings, Specifications, &c. By Edward Dobson, M.R.I.B.A. &c. 2/0'* 
*' A good book for practical knowledge, and about the best to be obtained." — Building ^ews* 

Book on Bulldinc^y 

Civil and Ecclesiastical. By Sir Edmund Beckett, Bart., LL.D., Q.C., F.R.AS., 
Authorof •* Clocks, Watches and Bells," &c. Second Edition . . . 4/6 

"A book which is always amusing and nearly always instructive." — Times. 

Dwelling^Houses, 

Erection of, Illustrated by a Perspective View, Plans, Elevations, and Sections of a Pair 
of Villas, with the Specification, Quantities, and Estimates. By S. H. Brooks 2/6 

Cottag^e Building^. 

By C. Bruce Allen. Twelfth Edition, with Chapter on Economic Cottages for 
Allotments, by E. E. Allen, C.E 2/0 

Aeousties of Publle Bulldlngrs : 

The Laws of Sound as applied to the Arrangement of Buildings. By Professor 
T. Roger Smith, F. R. I. B. A. New Edition, revised. With numerous Illustrations 1/6 

Ppaetlcal Bplcklaying^. 

General Principles of Bricklaying ; Arch Drawing, Cutting and Setting ; Pointing ; 
Paving, Tiling, &c. By Adam Hammond. With 68 Woodcuts . . 1/6^' 

"The young bricklayer will find it infinitely valuable to him." — Glasgaio Herald. 

Apt of Ppactieal Bplck-Cuttlng^ and Setting^. 

By Adam Hammond. With 90 Engravings 1/^ 
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Bpickwopk : 

Embodying the General and Higher Principles of Bricklaying, Cutting and Setting ; 
with the Application of Geometry to Roof Tiling, &c. By F. Walker . 1/6 

*' Contains all that a young tradesman or student needs to learn from books." — Building News. 

Bpicks and Tiles, 

Rudimentary Treatise on the Manufacture of. Containing an Outline of the Principles 
of Brickmaking. By E. Dobson, M.R.I.B.A. Additions by C. Tomlinson. F.R.S. 

Illustrated 3/0 

" The best handbook on the subject. We can safely recommend it as a good investment." — Builder, 

Practical Brick and Tile Book. 

Comprising : Brick and Tile Making, by E. Dobson, M.Inst.C.E.; Practical Brick- 
laying, by A. Hammond ; Brick-Cutting and Setting, by A. Hammond. 550pp. 
with 270 Illustrations, strongly half-bound O/O 

Cappentpy and Joinery— 

The Elementary Principles of Carpentry. Chiefly composed from the Standard 
Work of I'HOMAS Tredgold, C.E. With Additions, and a Treatise on 
Joinery by E. W. Tarn, M.A. Eighth Edition 3/6 

Cappentpy and Joinepy. 

Atlas of 35 Plates to accompany and illustrate the foregoing book. With Descriptive 

Letterpress. 4to. 6/0 

" These two volumes form a complete treasury of carpentry and joinery, and should be in the hands oi 
every carpenter and joiner in the Empire." — Iron. 

Ppaetieal Tpeatise on Handpailing^ : 

Showing New and Simple Methods. By Geo. Collings. Third Edition, including 
a Treatise on Stairbuilding. With Plates 2/6 

" Will be found of practical utility in the execution of this difficult branch of joinery." — Builder. 

Cipculap Wopk in Cappentpy and Joinepy. 

A Practical Treatise on Circular Work of Single and Double Curvature. By George 

Collings. Fourth Edition 2/6 

"Cheap in price, clear in definition, and practical in the examples selected." — Builder. 

Roof Cappentpy : 

Practical Lessons in the Framing of Wood Roofs. For the use of Workin^f Carpenters. 
By Geo. Collings, Author of " HandraiUng and Stairbuilding," &c. . . 2/0 

Constpuction of Roofs, of Wood and Ipon : 

Deduced chiefly from the Works of Robison, Tredgold, and Humber. By E. 

Wyndham Tarn, M.A., Architect. Fourth Edition . . . 1/6 

" Mr. Tarn is so thoroughly master of his subject, that although the treatise was founded on the works 

of others he has given it a distinct value of his own. It will be found valuable by all students." — Builder, 

The Joints Made and Used by Buildeps. 

By Wyvill J. Christy, Architect. With 160 Woodcuts .... 8/0 

" The work is deserving of high commendation." — Builder. 

Shoping^y 

And its Application : A Handbook for the use of Students. By G. H. Blagrove 1/6 
" We recommend this valuable treatise to all students." — Building News. 

Timbep Impoptep'Sy Timbep Mepcliant'Sy and 
Buildep's Standapd Guide. 

By R. E. Grandy 2/0 

" Evervthing it pretends to be : built up gradually, it leads one from a forest to a treenail, and throws 
in, as a makeweight, a host of material concerning bricks, columns, cisterns, &c." — English Mechanic, 

Plumbinc^ : 

A 1 ext-Book to the Practice of the Art or Craft of the Plumber. With Chapters upon 
House Drainage and Ventilation. By Wm. Paton Buchan, R.P., Sanitary Engineer. 

Ninth Edition, with 512 Illustrations 3/6 

" A text-book which may be safely put into the hands of every young plumber, and which will also 
be found useful by architects and medical professors." — Builder. 

Ventilation : 

A Text-Book to the Practice of the Art of Ventilating Buildings. By W. P. Buchan, 
R. P., Author of "Plumbing," &c. With 170 Illustrations . .- . . 3/6 

Tlie Ppaetieal Plastepop: 

A Compendium of Plain and Ornamental Plaster Work. By Wilfred Kemp 2/0 

House FaintincT, Gpaininc^, Mapbling^, and Sign 
Wpiting: 

With a Course of Elementary Drawing, and a Collection of Useful Receipts. By Ellis 

A. Davidson. Ninth Eklition. Coloured Plates 5/0 

*,* The abcve, in cloth boards ^ strongly bounds 6/0. 
*' A mass of. information of use to the amateur and of value to the practical man." — English Mechanic. 
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Opammap of Coloupingr* 

Apptied to Decorative Painting; and the Arts. By George Field. New Edition, 
revised and enlarged by Ellis A, Davidson. With Coloured Plates 8/0 

" The hook is a most useful risumi of the properties of pigments."— ^wii^br. 

Blementapy Decopation: 

As Applied to Dwelling-Houses, &c. By James W. Facey. Illustrated . . 2/0 
"The prmciples which ouffht to guide the decoration of dwelling-houses are clearly set fwth, and 
dnddated by examples ; while full instructions are given to the \twmtx, —Scotsman, 

Ppaetical House Decopation. 

A Guide to the Art of Ornamental Painting:, the Arrangement of Colours in Apartments, 

and the Principles of Decorative Design. By James W, Facey . 2/6 

*«* The last two Works in One handsome Vol., half-hound, entitled " HOUSE Decokation, 

Elementary and Practical," /»W« 6/0. 

Poptland Cement fop Useps. 

By the late Henry Faija. M. Inst. C.E. Fifth Edition, Revised and Enlai^ged by 

D. B. Butler, A.M. Inst. C.E. [Just fuhlished. 8/0 
" Supplies in a small compass all that is necessary to be knowm by users of cement.** — Buildiug News, 

Limes. Cements, Moptaps, Conopetes, Mastics, 
Plastepine, &c. 

By G. R. Burnell, C.E. Fifteenth Edition 1/6 

Masonpy and Stonecuttincr, 

The Pnnciples of Masonic Projection, and their Application to Construction. By 

E. DoBSON. M.R.I.RA 2/6 

Apches, Pieps, Buttpesses, &c. 

Experimental Essays on the Principles of Construction in. By William Bland 1/6 

Quantities and Measupements, 

In Bricklayers', Masons', Plasterers', Plumbers', Painters', Paperhangers', Gilders', 
Smiths', Carpenters' and Joiners' Work. By A. C. Beaton, Surveyor . . 1/6 
'* This book is indispensable to builders and their quantity clerks." — English Mechanic, 

Complete Measupep; 

Setting forth the Measurement of Boards, Glass, Timber, and Stone. By R. Horton. 
Sixth Edition 4/0 

Guide to Supepflcial Measupement. 

Tables calculated from i to 200 inches in length, by i to 108 inches in breadth. For 
the use of Architects, Surveyors, Engineers, Timber Merchants. Builders, &c. By 
James Hawkings. Fifth Edition 3/6 

LiflTht : 

An Introduction to the Science of Optics. Designed for the Use of Students of 
Architecture, Engineering, and other Applied Sciences. By E. W. Tarn, M.A. . 1/6 

Hints to Younc^ Apchitects. 

By George Wightwick, Architect, Author of " The Palace of Architecture," &c., &c. 
Sixth Edition, revised and enlarged by G. HusKissoN Guillaume, Architect . 3/6 
" A copy ought to be considered as necessary a purchase as a box of instruments." — Architect, 

Apcliitectupe— Opdeps. 

The Orders and their Esthetic Principles. By W. H. Leeds. Illustrated , 1/6 

Apchitectupe— Styles. 

The History and Description of the Styles of Architecture of Various Countries, from the 
Eariiest to the Present Period. By T. Talbot Bury, F. R. I. B. A. . &c. Illustrated 2/0 
"Orders and Styles of Architecture," in One Vol., 8/6. 

Apchitectupe— Deslg^n. 

The Principles of Design in Architecture, as deducible from Nature and exemplified in 
the Works of the Greek and Gothic Architects. By Edw. L. Garbett, Architect 2/6 
"We know no work that we would sooner recommend to an attentive reader desirous to obtain clear 
views of the nature of architectural art. The book is a valuable one." — Builder. 

*»* The three preceding Works in One handsome Vol., half bound, entitled "MODERN 

Architecture," /rjVtf 6/0. 

Apchltectupal Modelling^ in Papep, 

TTie Art of. By T. A. Richardson. With Illustrations, engraved by 0. Jewitt 1/6 
"A valuable aid to the practice of architectural modelling." — Builder's Weekly Reporter. 

Pepspectlve fop Beg^lnneps. 

For Students and Amateurs in Architecture, Painting, &c. By G. Pyne . , 2/0 
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Glass StainincT, and the Apt of Paintincr on Glass. 

From the German of Dr. Gessert and Emanuel Otto Fromberg. With an 
Appendix on The Art of Enamelling 2/6 

Vitpuvius— The Apchitectupe of Mapcus Vitpuvius 
PoUio. 

In Ten Books. Translated from the Latin by J. Gwilt. With 23 Plates . 6/0 
N.B. — This is the only Edition of VlTK\J\l\5S procurable at a moderate price, 

Gpecian Apchitectupe^ 

An Inquiry into the Principles of Beauty in ; with an Historical View of the Rise and 

Progress of the Art in Greece. By the Earl of Aberdeen .... 1/0 

•«• The two preceding Works in One handsome Vol,, half-bCund, entitled "Ancient 

Architecture," price 6/0. 

INDUSTRIAL AND USEFUL ARTS. 
Cements^ Pastes, Glues, and Gums. 

A Guide to the Manufacture and Application of Agglutinants for Workshop, Laboratory, 
or Office Use. With 900 Recipes and Formulae. By H. C. Standage . . 2/0 
" As a revelation of what are considered trade secrets, this book will arouse an amount of curiosity 
«inong the large number of industries it touches." — Daily Chronicle, 

Clocks, Watches, and Bells fop Public Pupposes. 

A Rudimentary Treatise. By Edmund Beckett, Lord Grimthorpe, LL.D., K.C, 
F.R.A.S. Eighth Edition, with new List of Great Bells and an Appendix on 

Weathercocks 4/6 

*i^* The above, handsotnely bound, Cloth Boards, 5/6. 
" The best work on the subject probably extant. The treatise on bells is undoubtedly the best in the 
language." — Engineering, " The only modem treatise on clock>niaking." — Horologicai jaumal, 

Electpo-Metallupsyt 

Practically Treated. By Alexander Watt. Tenth Edition, enlarged and revised. 
With Additioned Illustrations, and including the most Recent Processes . . 3/6 
" From this book both amateur and artisan may learn everything necessary." — Iron. 

Goldsmith's Handbook, 

Containing full Instructions in the Art of Alloying, Melting, Reducing, Colouring, 
Collecting, and Refining. The processes of Manipulation, Recovery of Waste, 
Chemical and Physical Properties of Gold ; Solders, Enamels, and other useful Rules 

and Recipes, &c. By George E. Ge^. Sixth Edition 3/0 

*' A good, sound, technical educator." — Horological Journal. 

Silvepsmith's Handbook, 

On the same plan as the above. By GEORGE E. Gee. Third Edition . . 8/0 
"A valuable sequel to the author's 'Practical Goldworker.*" — Silversmith's Trade Journal. 
*,* The two preceding Works, in One handsome Vol., half-bound, entitled "The 
Goldsmith's and Silversmith's Complete Handbook," 7/0. 

Hall-Mapklng^ of Jewellepy. 

Comprising an account of all the different Assay Towns of the United Kingdom ; with 
the Stamps at present employed ; also the Laws relating to the Standards and Hall^ 
Marks at the various Assay Offices. By George £. Gee 3/0 

Fpench Polishing^ and Enamelling^. 

A Practical Book of Instruction, including numerous Recipes for making Polishes, 
Varnishes, Glaze-Lacquers, Revivers, etc. By Richard Bitmead . . . 1/6 

Ppactical Opgran Building^. 

By W. E. Dickson, M.A., Precentor of Eljr Cathedral. Second Edition, Revised 2/6 
"The amateur builder will find in this book all that is necessary to enable him personally to construct 
a perfect organ with his own hands." — Academy. 

Coach-Building^ : 

A Practical Treatise, Historical and Descriptive. By James W. Burgess . 2/6 
"This handbook will supply a long-felt want, not only to manufacturers themselves, but more 
particularly apprentices, and others connected with the trade of coach-building." — Europetm Mttil. 

The Cabinet-Makep's Guide 

To the Entire Construction of Cabinet-Work, including Veneering, Marqueterie, Buhl- 
Work, Mosaic, Inlaying, Working and Polishing Ivory, Trade Recipes, &c. By 
Richard Bitmead. With Plans, Sections, and Working Drawings 2(6 

Bpass Foundep*s Manual: 

Instructions for Modelling, Pattern Making. Moulding, Turning, &c. By W. GRAHAM 2/0 

Sheet Metal-Wopkep's Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zincworkers, &c., with 46 
Diagrams and Working Patterns. By W. J. E. Crane. Fourth Edition . . 1/6 
" The author has acquitted himself with considerable tact in choosing his examples, and with no 
less ability in treating Xh^xA."— Plumber. 
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Sewingr Maehinepy. 

Construction, History, Adjusting, &c. By J. W. Urquhart, C.E. . . 2/0 

Gas Fittincr: 

A Practical Handbook. By John Black. Revised Edition. With 130 Illustrations 2/6 
" It is written in a simple practical style, and we heartily recommend it."— Plumber and Decorator. 

Constpuction of Doop Locks. 

From the Papers of A. C. Hobbs. Edited by Charles Tomlinson, F.R.S. With 
a Note upon Iron Safes by Robert Mallet. Illustrated 2/6 

The Model Locomotive Enc^lneep^ Fipeman, and 
Eng^lne-Boy. 

By Michael Reynolds 8/© 

Apt of Lettcp Painting^ made Easy. 

By James Greig Badenoch. With 12 full-page Engravings of Examples. . 1/6 
"Any intelligent lad who fails to turn out decent work iSiter studymg this system, has mistaken nis 
yoeaXMmr—Engluh Mechanic. 

Apt of Boot and Shoemakinc^y 

Including Measurement, Last-fitting, Cutting-out, Closing and Making; with a 
Description of the most Approved Machinery employed. By J. B. Leno . 2/0 
" By far the best work ever written on the s\xh}ect."— Scottish Leather Trader. 

Mechanical Dentistpy: 

A Practical Treatise on the Construction of the Various Kinds of Artificial Dentures, 
comprising also Useful Fornmlae, Tables and Receipts. By C. Hunter . . 8/0 

Wood Eng^paving^: 

A Practical and Easy Introduction to the Study of the Art. By W. N. Brown 1/6 

Laundpy Manag^ement. 

A Handbook for Use in Private and Public Laundries. Fourth Edition . 2/0 

" This book should certainly occupy an honoured place on the shelves of all housekeepers who wtsb 
to keep themselves au courant of the newest appliances and methods." — The Queen. 



AGRICULTURE, GARDENING, ETC. 
Dpaining^ and Embanking^. 

A Practical Treatise. By John Scott, late Professor of Agriculture and Rural Economy 
at the Royal Agricultural College, Cirencester. With 68 Illustrations . . . 1/6 
"A valuable handbook to the engineer as well as to the surveyor." — Land. 

Ippig^ation and Watep Supply: 

A Practical Treatise on Water Meadows, Sewage Irrigation, Warping, &c. ; on the 
Construction of Wells, Ponds, and Reservoirs, &c. By Professor J. ScOTr . 1/6 
" A valuable and indispensable book for the estate manager and owner." — Forestry. 

Fapm RoadSy Fences, and Gates: 

A Practical Treatise on the Roads, Tramways, and Waterways of the Farm ; the Prin- 
ciples of Enclosures ; and on Fences, Gates, and Stiles. By Prof. John Scott . 1/6 
" A useful {H-actical work, which should be in the hands of every farmer." — Fariner. 

Fapm Building^: 

A Practical Treatise on the Buildings necessary for various kinds of Farms, their 
Arrangement and Construction, with Plans and Estimates. By Professor J. Scott 2/0 
" No one who is called upon to design farm buildings can afford to be without this work." — Builder. 

Bapn Implements and Machines: 

Treating of the Application of Power to the Operations of Agriculture ; and of the 
various Machines used in the Threshing-barn, in the Stockyard, Dairy, &c. By 
Professor John Scott. With 123 Illustrations 2/0 

Field Implements and Machines: 

With Principles and Details of Construction and Points of Excellence, their Manage- 
ment, &c. By Professor John Scott. With 138 Illustrations . . . . 2/0 

Ag^picultupal Supveying^: 

A Treatise on Land Surveying, Levelling, and Setting-out ; with Directions for 
Valuing and Reporting on Farms and Estates. By Professor J. Scott . 1/6 

Fapm Eng^ineeping^. 

By Professor John Scott. Comprising the above Seven Volumes in One, 1,150 pages^ 

and over 600 Illustrations. Half-bound lS/0 

"A copy of thb work should be treasured up in every library where the owner thereof is in any way- 
connected with land." — Farm and Home. 
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Outlines of Farm Manai^ement. 

Treating of the General Work of the Farm ; Stock ; Contract Work ; Labour, &c. By 
R. Scott Burn, Author of "Outlines of Modern Farming," &c. . . ; 2/6 

"The book b eminently practical, and may be stndied with advantage by beginners in agriculture, 
while it contains hints which will be useful to old and successful {axmcrs."—-ScffisfHan. 

Outlines of Landed Estates Manag^ement. 

Treating of the Varieties of Lands, Methods of Farming, the Setting-out of Farms, &c. ; 
Roads, Fences, Gates, Irrigation, Drainage, &c. By R. S. Burn . . . 2/6 

" A complete and comprehensive outline of the duties appertaining to the management of landed 
estates."— /<wr««/ of Forestry. 

SoilSy Manures^ and Crops. 

(Vol. I. Outlines of Modern Farming.) By R. Scott Burn. Woodcuts • 2/0 

Fapming^ and Fapmin^ Economyy 

Historical and Practical. (Vol. II. Outlines of Modern Farming.) By R. Scott 
Burn 8/0 

"Eminently calculated to enlighten the agricultural community on the varied subjects of which it 
treats ; hence it should find a place m every farmer's library." — City Press. 

Stock: Cattle, Sheep, and Horses. 

(Vol. III. Outlines of Modern Farming.) By R. Scott Burn. Woodcuts S^\^ 

" The author's grasp of his subject is thorough, and his grouping of facts effective. . . . We com- 
mend this excellent treatise." — Weekly Dispatch, 

Dairy, Pigs, and Poultry. 

(Vol. IV. Outlines of Modern Farming.) By R. Scott Burn. Woodcuts 2/0 

" We can testify to the clearness and intelligibility of the matter, which has been compiled from the 
best authorities." — London Review. 

Utilization of Sewage, Ippig^ation, &c. 

(Vol. V. Outlines OF Modern Farming.) By R. Scorr Burn. Woodcuts 2/6 

" A work containing valuable information, which will recommend itself to all interested in modern 
farming." — Field. 

Outlines of Modern Fapming^. 

By R. Scott Burn, Author of *' Landed Estates Management," &c. Consisting of the 
above Five Volumes in One, 1,250 pp., profusely Illustrated, half-bound . 12/0 

" The aim of the author has been to make his work at once comprehensive and trustworthy, and in 
this aim he has succeeded to a degree which entities him to much credit." — Morning Advertiser. 

Book-keeping^ for Farmeps and Estate Owners. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all classes of 

Farms. By J. M. Woodman, Chartered Accountant. Fourth Edition . . 2/6 

" Will be found of great assistance by those who intend to commence a system of book-keeping, the 
author's examples being clear and explicit, and his explanations full and accurate." — Live Stock Journal. 

Ready Reckonep for Admeasupement of Land. 

By A. Arman. Revised and extended by C. NoRRis, Surveyor. Fifth Edition 2/0 

" A very useful book to all who have land to measure." — Mark Lane Express. 

" Should be in the hands of all persons having any connection with land.' — Irish Farvi. 

Ready Reckoner for Milleps, Corn Mepchants, 

And Farmers. Second Edition, revised, with a Price List of Modern Flour MiU 
Machinery. By W. S. Hutton, C.E 2/0 

" Will prove an indbpensable vade mecum. Nothing has been spared to make the book complete and 
perfectly adapted to its special purpose." — Miller. 

The Hay and Straw Measuper: 

New Tables for the use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c.» 
forming a complete Calculator and Ready Reckoner. By John Steele . . 2/0 

" A most useful handbook. It should be in every professional office where agricultural valuations are 
conducted." — Land Agent's Record. 

Meat Ppoduction: 

A Manual for Producers, Distributors, and Consumers of Butchers' Meat. By John 
EvtTART •••• 2/0 

*' A compact and handy volume on the meat question." — Meat and Provision Trades Review. 
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Sheep : 

The History, Structure, Economy, and Diseases of. By W. C. Spoonek. Fifth Edition, 
with Engravings, including Specimens of New and Improved Breeds • •% 3/6 

" The book is decidedly the best of the kind in our Unguage."— ^^^towM. 

Market and Kitchen Gapdenincr* 

By C.W. Shaw, late Editor of "Gardening Illustrated" 3/6 

" The moct vmluaUe compendium of kitchen and market-garden work published.'*— /'WrMtfr. 

Kitchen Gapdeningr made Easy. 

Showing the best means of Cultivating eveiy known V«fetable and Herb, &c., with 
directions for management all the year round. By Geo. M. F. Glenny. Illustrated 1/6 
*' This book will be found trustworthy and useful."— A'l^rM British AgriculiurisL 

Cottafi^ Gapdeninflr; 

Or, Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday . 1/6 

"Definite instructions as to the cultivation of small gardens.** — SccUtium. 

Gapden Receipts 

Edited by Charles W. Quin. Fourth Edition 1/6 

" A singularly complete collection of the principal receipts needed by gardeners." — Ftirmir, 

Fpuit Trees, 

The Scientific and Profitable Culture of. From the French of M. Du Breuil. Fifth 
Edition, carefully Revised by George Glenny. With 187 Woodcuts . 8/6 

" The book teaches how to prune and train fruit trees to perfection." — Field, 

Tree Planter and Plant Propafiratop: 

With numerous Illustrations of Grafting, Layering, Budding, Implements, Houses, 

Pits, &c. ByS. Wood, Author of "Good Gardening," &c 8/0 

*' Sound in its teaching and very comprehensive in its aim. It is a good \ioo\i.**—Ga9ncU$ur^ Mtigmxine. 

Tree Ppuner: 

Being a Practical Manual on the Pruning of Fruit Trees, including also their Training and 
Renovation, jdso treating of the Prunine of Shrubs. Climbers, and Flowering Plants, with 
numerous Illustrations. By Samuel Wood, Author of " Good Gardening," &c. 1/6 
" A useful book, written by one who has had great experience." — Mark Lane Express. 

*«* The abeve Two Vols, in One, handsomely haif-bound, entitled "The Tree Planter, 
Propagator and Pruner." By Samuel Wood. Frice 3/6. 

Apt of Gpaftinc^ and Budding^. 

By Charles Baltet. With Illustrations 2/6 

" The one standard work on this subject." — Scotsman. 



MATHEMATICS, ARITHMETIC, ETC. 
Descpiptive Geometpy^ 

An Elementary Treatise on ; with a Theory of Shadows and of Perspective, extracted 
from the French of G. Monge. To which is added a Description of the Principles and 
Practice of Isometrical Projection. By J. F. Heather, M.A. With 14 Plates. 8/0 

Ppaetical Plane Geometpy: 

Giving the Simplest Modes of Constructing Figures contained in one Plane and 
Geometrical Construction of the Ground. By J. F. Heather, M.A. . 2/0 
*' The author is well-known as an experienced professor, and the volume contains as complete a 
collecti<m of problems as is likely to be required in ordinary practice." — Architwt. 

Analytical Geometpy and Conic Sections. 

By James Hann. New Edition, Enlarged by Professor J. R. Young . . 2/0 
" The author's style is exceedingly clear and simple^ and the book is well adapted for the b^innef 
and those who may be obliged to have recourse to selt-tuition." — Engineer, 

Euclid, 

The Elements of ; with many Additional Propositions and Explanatory Notes ; to 
which is prefixed an Introductory Essay on Logic. By Henry Law, C.E. . 2/6 

%* Sold also separately ^ viz. : — 

Euclid. The First Three Books. By Henry Law, C.E 1/6 

Euclid. Books 4, 5, 6, ii, 12. By Henry Law, C.E 1/6 

Plane Tplg^onometpyy 

The Elements of. By James Hann, M.A. Seventh Edition .... 1/6 
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Spherical Tpl^onometpyy 

The Elements of. By James Hann. Revised by Charles H. Dowling, C,E. 1/0 



* « 

* 



Or with '• The EUments of Flam Trigonometry," in One Vol., 216. 



Diffepential Calculus, 

Elements of the. By W. S. B. Woolhouse, F.R.A.S., &c. . . . . 1/8 

Integ^pal Calculus. 

By HoMERSHAM Cox, B.A 1/61 

Alg^ebra, 

The Elements of. By James H addon, M.A., formerly Mathematical Master of King's 
College School. With Appendix, containing Miscellaneous Investigations, and a col- 
lection of Problems 2/0 

Key and Companion to the Above. 

An extensive repository of Solved Examples and Problems in Illustration of the 
various Expedients necessary in Algebraical Operations. By J. R. Young . 1/6 

Commepcial Book-keeping^. 

With Commercial Phrases and Forms in English, French, Italian, and German. By 
James H addon, M.A., formerly Mathematical Master, King's College School . 1/6 

ApithmetiCy 

A Rudimentary Treatise on : with full Explanations of its Theoretical Principles, and 
numerous Examples for Practice. For the use of Schools and for Self-Instruction. By 
J. R. Young, late Professor of Mathematics in Belfast College. Fourteenth Edition 1/^ 

Key to the Above. 

By J. R. Young 1/6 

Equational Apithmetic^ 

Applied to Questions of Interest, Annuities, Life Assurance, and General Commerce : 
with various Tables by which all calculations may be greatly facilitated. By W. 
HlPSLEY 1/6 

ApithmetiCt 

Rudimentary, for the Use of Schools and Self-Instruction. By James Haddon, M.A. 
Revised by Abraham Arman 1/6 

Key to the Above. 

By A. Arman 1/6 

Mathematical Instpuments^ 

A Treatise on ; Their Construction, Adjustment, Testing, and Use concisely explained. 
By J. F. Heather, M.A., of the Royal Military Academy, Woolwich. Fifteenth 
Edition, Revised with Additions, by A. T. Walmisley, M.I.C.E., Fellow of the 
Surveyors' Institution. Original Edition in One Vol. , Illustrated . . 2/0 

*^* In ordering be careful to say '* Original Edition" to distinguish it from the Enlarged 

Edition in Three Vols, (see below), 

Dpawing^ and Measuping^ Instpuments. 

Including — I. Instruments employed in Geometrical and Mechanical Drawing, and in 
the Construction, Copying, and Measurement of Maps and Plans. II. Instruments 
tised for the purposes of Accurate Measurement, and for Arithmetical Computations. 
By J. F. Heather, M.A 1/6 

Optical Instpuments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for producing 
copies of Maps and Plans by Photography. By J. F. Heather, M.A. Illustrated l/o 

Supveying^ and Astponomical Instpuments. 

Including — I. Instruments used for Determining the Geometrical Features of a portion 
of Ground. II. Instruments employed in Astronomical Observations. By J. F. 

Heather, M.A. Illustrated 1/6 

%* The above Three Volumes form an enlargement of the Authors original worh,. 

" Mathematical Instruments," price 2/0. 

Mathematical Instpuments: 

Their Construction, Adjustment, Testing and Use. Comprising Drawing, Measuring, 

Optical, Surveying, and Astronomical Instruments. By J. F. Heather, M.A. 

Enlarged Edition, for the most part re-written. Three Parts as above . 4/6 

" Aq exhaustive treatise, belonging to the Mrell-known Weale's Series. Mr. Heather's experience 

well qualifies him for the task he has so ably fulfilled." — Engineering a$ul Building Timet. 

Slide Rule, and How to Use It. 

Containing full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapidity and accuracy. By Charles Hoare, C.E. With a Slide Rule, 
in tuck of cover. Eighth Edition 2/6. 
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Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is prefixed a 
Treatise on Logarithms. By H. Law, C. K. Together with a Series of Tables for 
Navigation and Nautical Astronomy. By Professor J. R. Young. New Edition 4/0 

Losraplthms. 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical Calcula- 
tions. By Henry Law, C.E. Revised Edition. (Forming part of the above work) 3/0 

Theory of Compound Interest and Annuities: 

With Tables ot Logarithms for the more Difficult Computations of Interest, Discount, 
Annuities, &c., in all their Applications and Uses for Mercantile and State Purposes. 
By Fedor Thoman, of the Soci^t^ Cr^it, Mobilier, Paris. Fourth Edition . 4/0 

" A very powerful work, and the author has a very remarkable command of his subject." — Professor 
A. DB Morgan. " We recommend it to the notice of actuaries and accountants." — Atkeiutum. 

Treatise on Mathematics, 

As applied to the Constructive Arts. By Francis Campin, C.E., &c. 3rd Edn. 3/0 
"Should be in the hands of every one connected with building construction." — BuikUrt* Re^orUr. 

Astronomy. 

By the late Rev. Robert Main, M.A., F.R.S, Third Edition, revised and corrected. 

By William Thynne Lynn, B. A.. F.R.A.S. 2/0 

" A sound and simple treatise, very carefully edited, and a capital book for beginners." — Knowledge. 

Statics and Dynamics, 

The Principles and Practice of ; embracing also a clear development of Hydrostatics, 
Hydrodynamics, and Central Forces. By T. Baker, C.E. Fourth Edition . 1/6 



BOOKS OF REFERENCE AND 

MISCELLANEOUS VOLUMES. 

manual of the Mollusca : 

A Treatise on Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. With 
Appendix by Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 

Woodcuts 7/6 

"A storehouse of conchological and geological information." — ffardwicke's Science Gesst/. 

Bictionapy of Painters, 

And Handbook for Picture Amateurs ; being a Guide for Visitors to Public and Private 
Picture Galleries, and for Art Students, including Glossary of Terms, &c. By Philippe 

Daryl, B.A 2/6 

"Considering its small compass, really admirable. We cordially recommend the book." — Builder. 

Painting^ Popularly Explained. 

By Thomas John Gullick, Painter, and John Timbs, F.S.A. Including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature, Painting on 
Ivory, Vellum, Pottery, Enamel, Glass, &c. Sixth Edition .... 6/0 

' *^^* Adopted as a Prize Book at South Kensington, 

" Much may be learned, even by those who fancy they do not require to be taught, from the careful 
»perusal of this unpretending but comprehensive treatise." — Art Journal. 

Dlctlonapy of Tepms used in Apchitectupe, 

building. Engineering, Mining, Metallurgy, Archaeology, the Fine Arts, &c. 
By John Weale. Sixth Edition. Edited by Robt. Hunt, F.R.S., Keeper of 
Mimng Records, Editor of " Ure's Dictionary." Numerous Illustrations . . 5/0 
" The best small technological dictionary in the language." — Architect. 

Music, 

A Rudimentary and Practical Treatise on. By Charles Child Spencer . 2/6 

" Mr. Spencer has marshalled his information with much skill, and yet with a simplicity that must 
recommend his works to all who wish to thoroughly understand music." — Weekly Times, 

Pianoforte, 

' Th6 Art of Playing the. With Exercises and Lessons. By C. C. Spencer , 1/6 

' " A sotind and excellent work, written with spirit, and calculated to inspire the pupil with a desire t^ 
aim at high accomplishment in the art." — School Board Chronicle. 
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House Manag^ep: 

Being a Guide to Housekeeping, Practical Cookery, Pickling and Preserving, House- 
hold Work, Dairy Management, the Table and Dessert, Cellarage of Wines, Home- 
brewing and Wine-making, the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardening Operations, &c. By An Old Housekeeper . . 3/6 

" We find here directions to be discovered in no other book, tending to save expense to the pocket, as 
well as labour to the head."— /ohn Bull, 

Manual of Domestic Medicine. 

By R. GrOODiNG, B.A., M.D. Intended as a Family Guide in all Cases of Accident and 

Emergency. Third Edition 2/0 

'* The author has performed a useful service by placing at the disposal of those situated at a distance 
from mmlical aid, a reliable and sensible work in which professional knowledge and accuracy have been 
well seconded by the ability to express himself in ordinary untechnical language." — Public Health. 

Manag^ement of Health. 

A Manual of Home and Personal Hygiene. By the Rev. James Baird. B.A. . I/O 

"It is wonderfully reliable, it is written with excellent taste, and there is instruction crowded into 
every page." — English Mechanic. 

House Book, 

Comprising — I. The House Manager. By An Old Housekeeper. II. Domestic 
Medicine. By Ralph Gooding, M.D. III. Management of Health. By 
James Baird. In One Vol., strongly half-bound 6/0 

Natural Philosophy, 

For the Use of Beginners. By Charles Tomlinson, F.R.S. •. , , . 1/6 

Electric Lig^hting^: 

The Elementary Principles of. By Alan A. Campbell Swinton, M.Inst.C.E., 
M.r.E.E. With 16 Illustrations. Fifth Edition 1/6 

Handbook of Field Foptiflcation. 

By Major W, W. Knollys, F.R.G.S. With 163 Woodcuts 3/0 

" A well-timed and able contribution to our military literature. . . . The author supplies, in clear 
business style, all the information likely to be practically useful." — Chambers of Commerce Chronicle. 

Logic, 

Pure and Applied. By S. H. Emmens 1/6 

" This admirable work should be a text-book not only for schools, students, and philosophers, for all 
UtUrateurs and men of science, but for those concerned in the practical affairs of life, &c." — The News. 

Locke's Essays on the Human Understanding^. 

Selections, with Notes by S, H. Emmens 1/6 

Compendious Calculator 

{Intuitive Calculations) ; or Easy and Concise Methods of performing the various 
Arithmetical Operations required in Commercial and Business Transactions ; together 
with Useful Tables, &c. By Daniel O'Gorman. Twenty-eighth Edition, carefully 
revised by C. NORRIS 2/6 

" It would be difficult to exaggerate the usefulness of this book to every one engaged in commerce or 
manufacturing industry. It is crammed full with rules and formulae^ for shortening and' employing 
calculations in money, weights and measures, &c., of every sort and description." — Knowledge. 

Measures, Weig^hts, and Moneys of all Nations, 

And an Analysis of the Christian, Hebrew, and Mahometan Calendars. By W. S. B. 

WooLHOUSE, F.R.A.S., F.S.S. Seventh Edition 2/6 

"A work necessary for every mercantile office." — Building Trades Journal. 

Gpammap of the Eng^lish Tong^ue,i. 

spoken and Written. With an Introduction to the Study of Comparative Philology. 
By Hyde Clarke, D.C.L. Sixth Edition 1/6 

Dictionapy of the Eng^lish Lang^uag^e, 

As Spoken and Written. Containing about 100,000 Words. By Hyde Clarke, 
D.C.L 3/6 

Composition and Punctuation, 

Familiarly Explained for those who have neglected the Study of Grammar. By Justin 
Brenan. Twentieth Edition 1/6 



